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TERMS
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

ALARA
CERCLA

COPC
DOE
DPT
DQA
DQO
Ecology
EMI
EPA
FFTF
FSP
GPR
HEIS
HGET
HISS
N/A
ng
OU
QA
QAPJP
QC
RCRA
RI
RI/FS
RL
SAP
TMF
Tri-Parties
Tri-Party Agreement

TSD
VOC
WAC
WSP

A-v

as low as reasonably achievable
Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
contaminant of potential concern
U.S. Department of Energy
direct-push techniques
data quality assessment
data quality objective
Washington State Department of Ecology
electromagnetic induction
U.S. Environmental Protection Agency
Fast Flux Test Facility
field-sampling plan
ground-penetrating radar
Hanford Environmental Information System database
Hanford General Employee Training
Hanford Inactive Site Survey
not applicable
nanogram
operable unit
quality assurance
quality assurance project plan
quality control
Resource Conservation and Recovery Act of 1976
remedial investigation
remedial investigation/feasibility study
DOE, Richland Operations Office
sampling and analysis plan
total magnetic field
DOE, EPA, and Ecology
Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989a)
treatment, storage, and/or disposal (unit)
volatile organic compound
Washington Administrative Code
Washington State Plane
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METRIC CONVERSION CHART

Into Metric Units Out of Metric Units

Ifyou know Multiply by To get Ifyou know Multiply by To get

Length Length

inches 25.40 millimeters millimeters 0.0394 inches

inches 2.54 centimeters centimeters 0.394 inches

feet 0.305 meters meters 3.281 feet

yards 0.914 meters meters 1.094 yards

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute)

Area Area

sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles

acres 0.405 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir)

pounds 0.453 kilograms kilograms 2.205 pounds (avoir)

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short)

Volume Volume

teaspoons 5 milliliters milliliters 0.034 ounces

(U.S., liquid)
tablespoons 15 milliliters liters 2.113 pints

ounces 29.573 milliliters liters 1.057 quarts

(U.S., liquid) (U.S., liquid)

cups 0.24 liters liters 0.264 gallons
(U.S., liquid)

pints 0.473 liters cubic meters 35.315 cubic feet

quarts 0.946 liters
. . cubic meters 1.308 cubic yards

(U.S., liquid)

gallons 3.785 liters
(U.S., liquid)

cubic feet 0.0283 cubic meters

cubic yards 0.764 cubic meters

Temperature Temperature

Fahrenheit (*F-32)*5/9 Centigrade Centigrade (OC*9/5)+32 Fahrenheit

Radioactivity Radioactivity

picocurie 37 millibecquerel millibecquerel 0.027 picocurie

2
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APPENDIX A

2 SAMPLING AND ANALYSIS PLAN FOR THE
3 200-SW-2 OPERABLE UNIT LANDFILLS

4 A1.0 INTRODUCTION

5 The activities described in this sampling and analysis plan (SAP) are intended to support the
6 Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
7 remedial investigation/feasibility study (RI/FS) process for the 200-SW-2 Radioactive Landfills
8 and Dumps Operable Unit (200-SW-2 OU). Sampling activities for the landfills in the
9 200-SW-1 Nonradioactive Landfills and Dumps Operable Unit (200-SW-I OU) are not

10 addressed in this SAP, because these landfills are proposed to undergo closure independent of the
11 RI/FS process. Discussion of the 200-SW-I OU in this SAP is for informational purposes only.

12 The purpose of this Phase I-B SAP is to continue nonintrusive reconnaissance-level radiological,
13 geophysical, and soil-gas surveys in landfill areas not previously addressed in the Phase I-A data
14 quality objective (DQO) summary report as discussed in Section 4.2 of the RI/FS work plan.
15 Limited intrusive investigations also will be conducted using direct-pushes near the centers of all
16 landfills to better understand the lateral continuity of geologic layers based on lithologic logs
17 from surrounding groundwater-monitoring wells. Fine-grained sediment layers are of particular
18 interest because they tend to impede the downward movement of moisture and mobile
19 contaminants through the vadose zone. Additional direct-pushes will occur in portions of
20 landfills potentially impacted by atypical moisture from rapid melting of snow and seepage from
21 a nearby wastewater ditch.

22 Data from this SAP will guide preparation of DQOs, work plans, and SAPs for future intrusive-
23 phase investigations to determine the nature and extent of landfill contamination. Data from
24 future site investigation phases will be used to refine conceptual contaminant distribution
25 models, support baseline risk assessments, and evaluate remediation technology performance in
26 support of the feasibility study, proposed plan, and eventual record of decision for 200-SW-2 OU
27 landfills.

28 Characterization activities described in this plan are based on the implementation of the DQO
29 process as documented in SGW-33253, Data Quality Objectives Summary Reportfor the
30 200-SW-2 Operable Unit Landfills.

31 This chapter provides general background information about the OU, contaminants of potential
32 concern (COPC), and potential preliminary remediation goals (PRG), and a summary of DQOs
33 identified for the landfills. Subsequent chapters of this SAP present the quality assurance project
34 plan (QAPjP), the field-sampling plan (FSP), and the health and safety and waste management
35 requirements.
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1 A1.1 BACKGROUND

2 The Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
3 (Ecology et al., 1989a) identifies 800+ soil waste sites (and associated structures) resulting from
4 the discharge of liquids and solids to the ground from 200 Areas processing facilities. These
5 800+ sites have been arranged into separate waste groups (operable units) that contain CERCLA
6 past-practice sites, Resource Conservation and Recovery Act of1976 (RCRA) past-practice sites
7 addressed through RCRA corrective action authorities, and RCRA treatment, storage, and/or
8 disposal (TSD) units.

9 In accordance with the Tri-Party Agreement, the RI/FS work plan has been prepared to present
10 information on how the RI/FS process will be conducted and eventually will lead to proposed
11 remedies for the waste sites in the 200-SW-2 OU. Also in accordance with the Tri-Party
12 Agreement, the Washington State Department of Ecology (Ecology) has been designated as the
13 lead regulatory agency for the 200-SW-2 OU. The RI/FS work plan follows the CERCLA
14 format, with modifications to concurrently satisfy RCRA corrective action and TSD unit closure
15 requirements as described in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility
16 Study Implementation Plan - Environmental Restoration Program.

17 The 200-SW-2 OU consists of 24 landfills located in the Hanford Site's 200 East and 200 West
18 Areas. The 200 Areas are located near the center of the Hanford Site in south-central
19 Washington State and are within one of three areas on the Hanford Site that are on the
20 U.S. Environmental Protection Agency's (EPA) National Priorities List under CERCLA
21 (40 CFR 300, "National Oil and Hazardous Substances Pollution Contingency Plan,"
22 Appendix B, "National Priorities List"). Figure Al-I shows the location of the Hanford Site and
23 the 200 East and West Areas within. Figure Al-2 shows the 200-SW-2 OU landfill locations
24 that are part of the 200 East Area. Figure A1-3 shows the 200-SW-2 OU landfill locations that
25 are part of the 200 West Area. Table Al provides a summary listing of the 24 landfills
26 included in the 200-SW-2 OU. Additional detail on each of these landfills is provided in
27 Chapter 2.0 of the RI/FS work plan.

28 The majority of waste disposed to the 200-SW-2 OU landfills originated from the processing
29 facilities located in the 200 East and 200 West Areas of the Hanford Site. The 200-SW-2 OU
30 landfills also contain some wastes that originated from the Hanford Site's 100 and 300 Areas, as
31 well as from offsite sources.

32
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Figure A I -I. Location of the Hanford Site.

Seattle Spokane

Washington
Hanford Site

Richland
Vancouver

100-D) O R 1 00-H

I100-N

100-K 100-F
100-B,C 100 Areas

Hanford
Boundary

200-West
Area

200 East
Area

Central P ateau
400 Area

1100/
3000 Area

Richland

E9803090 4

A I-3



DOE/RL-2004-60 DRAFT B

Figure A 1-2. Location of 200-SW-2 Operable Unit Landfills in the 200 East Area.
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Figure A 1-3. Location of 200-SW-2 Operable Unit Landfills in the 200 West Area.2
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Table A I -1. 200-SW-2 Operable Unit Landfills.

Site Code Site Name Bin Identification

218-E- 10 Equip Burial #10 Bin I - TSD Unit Land/ills

218-E-12B Dry Waste #12B Bin I - TSD Unit Landfills

218-W-3A Dry Waste #3A Bin I TSD Unit Landfills

218-W-3AE Dry Waste #3AE Bin 1 - TSD Unit Landfills

218-W-4B Dry Waste #4B Bin I - TSD Unit Landfills

21 8-W-4C Dry Waste #4C Bin I - TSD Unit Land/ills

218-W-5 Low Level Radioactive Mixed Waste Bin I - TSD Unit Landfills
Landfill

21 8-E-2A Regulated Equip Storage Bin 2 - Industrial Landfill

2 1 8-E-2 Equip Burial #2 Bin 2 - Industrial Landfills

218-E-5 Equip Burial #5 Bin 2 - Industrial Landfills

21 8-E-5A Equip Burial #5A Bin 2 - Industrial Landfills

218-E-9 200E Regulated Equipment Storage Site Bin 2 - Industrial land/ills
No. 009. Burial Vault (HISS)

218-W-1 I Regulated Storage Site Bin 2 - Industrial Landfills

218-W- IA Equip Burial #1 Bin 2 - Industrial Landfills

218-W-2A Equip Burial #2 Bin 2 - Industrial Landfills

218-W-I Solid Waste Burial #1 Bin 3 - Diy Waste Alpha Landfills

2 1 8-W-2 Dry Waste #2 Bin 3 - Drv Waste Alpha Landfills

218-W-3 Dry Waste #3 Bin 3 - Dy Waste Alpha Land/ills

21 8-W-4A Dry Waste #4A Bin 3 - Drv Waste Alpha Landfills

218-E-1 Dry Waste #1 Bin 4 - Dry Waste Landfills

218-E-12A Dry Waste #12A Bin 4 - Dry Waste Landfils

218-C-9 Dry Waste & 216-C-9 Pond BinS - Construction Landfills

218-E-4 Equip Burial #4 Bin 5 Construction Landfills

218-E-8 200E Construction Burial Bin 5 - Construction Landfills

HISS
TSD

Hanford Inactive Site Survcy.
treatment, storage, and/or disposal (unit).

A 1-6
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1 A1.2 WASTE SITE BINNING

2 The 24 landfills in the 200-SW-2 OU have been sorted into six main categories/bins based on
3 similar characteristics. This sorting is anticipated to aid in choosing appropriate remedial paths,
4 based primarily on the results of the feasibility study and evaluation of candidate remedial
5 alternatives. The bins have been established based on a number of factors including waste
6 volume, waste type, waste form, disposal practices, periods of landfill operations, homogeneity
7 of waste, and potential risk, among others. The new bins are as follows:

8 0 Bin 1 - TSD Unit Landfills
9 * Bin 2 - Industrial Landfills

10 * Bin 3 - Dry Waste Alpha Landfills
11 * Bin 4 - Dry Waste Landfills
12 * Bin 5 - Construction Landfills
13 . Bin 6 - Caissons.

14 The following paragraphs provide a brief description of each bin.

15 * Bin 1 - TSD Unit landfills - This bin includes landfills that are permitted as RCRA TSD
16 units and are included in the Low-Level Burial Ground Part A Permit (DOE/RL-88-20,
17 Hanford Facility Dangerous Waste Permit Application, Low-Level Burial Grounds).
18 This bin coincides with the original Bin 3A grouping from the Phase I-A DQO. The
19 majority of available historical documentation is associated with these sites
20 (approximately 110,000 of 147,000 total documents); the sites, therefore, are considered
21 the best-documented sites in the scope of the RI/FS work plan. Sites in this bin include
22 218-W-3A, 218-W-3AE, 218-W-4B, 218-W-4C, 218-W-5, 218-E-10, and 218-E-12B.

23 This bin also includes sites for which available historical documentation indicates that no
24 burials have been made and there is a low potential for contamination, but some
25 questions remain. Sites in this bin include annexes of 218-W-4C and 218-E-10 and
26 unused portions of 218-E-12B.

27 . Bin 2 - Industrial landfills - This bin includes past-practice landfills that received
28 radioactive waste that was usually packaged in large wooden or concrete boxes,
29 containing large quantities of fission products. For the most part, these sites were
30 restricted to burial of large pieces of failed or obsolete equipment from the chemical
31 processing facilities, although some items came from the 100 Areas. Many of these sites
32 contain burials made over 50 years ago. Historical burial documentation is good for the
33 218-W-2A and 218-E-5A Landfills; however, historical burial documentation for the
34 remaining sites is at a minimum. Sites in this bin include 218-W-2A, 218-E-5A,
35 218-E-2, 218-E-2A, 218-E-5, 218-E-9, 218-W-LA, and 218-W-l1 Landfills.

36 * Bin 3 - Dry Waste Alpha landfills - This bin includes past-practice landfills that
37 received radioactive waste packaged primarily in fiberboard or small wooden boxes,
38 wrapped in heavy brown paper or burlap, or placed in the trench without packaging. A
39 small proportion of the waste is packaged in metal drums. All types of miscellaneous
40 wastes, including contaminated soils and potentially contaminated rags, paper, wood, and
41 small pieces of equipment such as tools, have been placed in these sites. Some larger
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1 equipment (e.g., motor vehicles, large canyon processing equipment) is known to have
2 been disposed to these sites. Available historical documentation indicates that these sites
3 contain at least 90 percent of the 200 Areas landfill pre-1970 alpha inventory. Available
4 historical documentation for the older burial grounds (218-W- 1 and 218-W-2 Landfills)
5 in this bin generally is poor, because these landfills received waste in the 1940s and
6 1950s. Available historical documents for the newer burial grounds (218-W-3 and
7 218-W-4A) in this bin are more numerous, because these burial grounds received waste
8 in the mid-1950s to 1960s.

9 * Bin 4 - Dry Waste landfills - This bin includes past-practice landfills that received
10 radioactive waste packaged primarily in fiberboard or small wooden boxes, wrapped in
11 heavy brown paper or burlap, or placed in the trench without packaging. A small
12 proportion of the waste is packaged in metal drums. All types of miscellaneous wastes,
13 including contaminated soils and potentially contaminated rags, paper, and wood, have
14 been placed in these sites. These sites also contain a few pieces of large equipment such
15 as tank farm pumps. Available historical documentation for these sites is generally poor.
16 Sites included in this bin include 218-E-1 and 218-E-12A Landfills.

17 . Bin 5 - Construction landfills - This bin includes past-practice landfills that mainly
18 were limited to burial of wastes resulting from construction work on existing facilities or
19 demolition of surplus facilities. Wastes in these sites are believed to contain very little
20 alpha contamination; beta-gamma contamination is likely also at a minimum.
21 Documentation for 218-C-9 Landfill is believed to be nearly complete; however,
22 available historical documents for 218-E-8 and 218-E-4 Landfills are few.

23 . Bin 6 - Caissons - This bin includes caissons and vertical pipe units used for disposal of
24 hot-cell waste or high plutonium concentration waste in the 218-W-4A and
25 218-W-4B Landfills. The vertical pipe units in the 218-W-4A Landfill were made of
26 welded 208.2 L (55-gal) drums or corrugated pipe and concrete; the caissons in
27 218-W-4B Landfill were made of metal and/or concrete. Documentation for the caissons
28 in 21 8-W-4A Landfill generally is poor, while the documentation for the caissons in
29 218-W-4B Landfill generally is more numerous (150 to 250 documents per caisson).
30 Caissons located in this bin include 218-W-4B-C1, 218-W-4B-C2, 218-W-4B-C3,
31 218-W-4B-C4, 218-W-4B-C5, 218-W-4B-C6, 218-W-4B-CUI, 218-W-4A-C1,
32 218-W-4A-C2, 218-W-4A-C3, and 218-W-4A-C5 Caissons. This bin also includes
33 caissons in 218-W-4A and 218-W-4B Landfills that are believed to be empty/unused,
34 according to available historical documentation. These include 218-W-4A-C4,
35 218-W-4A-C6, 218-W-4A-C7, and 218-W-4A-C8 Caissons.

36
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1 A2.0 QUALITY ASSURANCE PROJECT PLAN

2 The QAPjP establishes the quality requirements for environmental data collection, including
3 sampling, field measurements, and laboratory analysis. This QAPjP complies with the
4 requirements of the following:

5 . DOE 0 414.lC, Quality Assurance

6 * 10 CFR 830 Subpart A, "Quality Assurance Requirements"

7 * EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans,
8 EPA QA/R-5.

9 The following sections describe the quality requirements and controls applicable to the remedial
10 investigation (RI).

I1 A2.1 PROJECT MANAGEMENT

12 This section addresses the basic areas of project management, and describes how project
13 management will ensure that the project has a defined goal, that the participants understand the
14 goal and approach to be used, and that the planned outputs have been appropriately documented.
15 Project management roles and responsibilities discussed in this section apply to the major
16 activities covered under the work plan and SAP including radiological, geophysical, and soil
17 vapor surveys; and direct-push well installations and logging.

18 A2.1.1 Project/Task Organization

19 The Project Hanford Management Contractor is responsible for planning, coordinating,
20 sampling, preparing, packaging, and shipping soil samples to the laboratory. The project
21 organization is described in the subsections that follow and is shown graphically in Figure A2-1.

22 A2.1.1.1 Central Plateau Remediation Manager

23 The Central Plateau Remediation Manager has overall authority over the work scope in the
24 RI/FS work plan and SAP; the Manager provides project-level oversight and coordinates with
25 U.S. Department of Energy (DOE), Richland Operations Office (RL) and the regulators in
26 support of Central Plateau remediation activities, including sampling activities. The Central
27 Plateau Remediation Manager interfaces with the Soil and Groundwater Remediation Vice
28 President and the Project Hanford Management Contractor Senior Vice President and President.
29 The Central Plateau Remediation Manager provides support to the Waste Site Remediation
30 Manager to ensure that the work is performed safely and cost effectively.

A2-1
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Figure A2-1. Project Organization.
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3 A2.1.1.2 Waste Site Remediation Manager

4 The Waste Site Remediation Manager provides oversight for all activities and coordinates with
5 the Central Plateau Remediation Manager, RL, and the regulators in support of sampling
6 activities. In addition, the manager provides support to the Waste Site Remediation Task Lead to
7 ensure that the work is performed safely and cost-effectively.

8 A2.1.1.3 Waste Site Remediation Task Lead

9 The Waste Site Remediation Task Lead is responsible for direct management of sampling
0 documents and requirements, field activities, and subcontracted tasks. The task lead works
1 closely with quality assurance (QA), health and safety, and the Field Team Lead to integrate
2 these and the other lead disciplines in planning and implementing the work scope. The task lead
3 also coordinates with, and reports to, RL and the Project Hanford Management Contractor on all
4 sampling activities. The task lead supports RL in coordinating sampling activities with the
5 regulators. The Waste Site Remediation Task Lead maintains the approved QAPjP. 01
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1 A2.1.1.4 Waste Site Remediation Field Project Manager

2 The Waste Site Remediation Field Project Manager is responsible for coordinating field support
3 resources and activities for the Waste Site Remediation Task Lead. The Field Project Manager
4 ensures that field documentation is approved and properly implemented and that management is
5 briefed on daily activities. The Field Project Manager coordinates obtaining equipment,
6 personnel, and site support and has real-time direction of field activities and field decisions that
7 affect sampling. The Field Project Manager has real-time responsibility for ensuring the QAPjP
8 and SAP are followed in the field.

9 A2.1.1.5 Quality Assurance Engineer

10 The Quality Assurance Engineer is matrixed to the Central Plateau Remediation Manager and
11 the Waste Site Remediation Task Lead and is responsible for QA issues on the project.
12 Responsibilities include oversight of project QA requirements implementation, review of project
13 documents including SAPs (and the QAPjP), and participation in QA assessments on sample
14 collection and analysis activities, as appropriate.

15 A2.1.1.6 Waste Management Lead

16 The Waste Management Lead communicates policies and procedures and ensures project
17 compliance for storage, transportation, disposal, and waste tracking in a safe and cost-effective
18 manner. Other responsibilities include identifying waste management sampling/characterization
19 requirements to ensure regulatory compliance interpretation of the characterization data to
20 generate waste designations, profiles, and other documents that confirm compliance with waste
21 acceptance criteria.

22 A2.1.1.7 Environmental Compliance Officer

23 The Environmental Compliance Officer provides technical oversight, direction, and acceptance
24 of project and subcontracted environmental work and develops appropriate mitigation measures
25 with a goal of minimizing adverse environmental impacts. The Environmental Compliance
26 Officer also reviews plans, procedures, and technical documents to ensure that all environmental
27 requirements have been addressed; identifies environmental issues that affect operations and
28 develops cost-effective solutions; and responds to environmental/regulatory issues or concerns
29 raised by the DOE and/or regulatory staff.

30 A2.1.1.8 Field Team Lead

31 The Field Team Lead has the overall responsibility for the planning, coordination, and execution
32 of the field characterization activities. Specific responsibilities include converting the sampling
33 design requirements into field task instructions that provide specific direction for field activities.
34 Responsibilities also include directing training, mock-ups, and practice sessions with field
35 personnel to ensure that the sampling design is understood and can be performed as specified.
36 The Field Team Lead communicates with the Waste Site Remediation Task Lead to identify field
37 constraints that could affect the sampling design. In addition, the Field Team Lead directs the
38  procurement and installation of sampling materials and equipment needed to support
39 the fieldwork.
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1 The Field Team Lead oversees field-sampling activities that include sample collection,
2 packaging, provision of certified clean sampling bottles/containers, and documentation of
3 sampling activities in controlled logbooks, chain-of-custody documentation, and packaging and
4 transportation of samples to the laboratory or shipping center. The samplers collect all samples,
5 including replicates/duplicates, and prepare all sample blanks according to the SAP and
6 corresponding standard procedures and work packages.

7 The Field Team Lead, samplers, and others responsible for implementation of this SAP and
8 QAPjP will be provided with current copies of this document and any revisions thereto by the
9 Waste Site Remediation Task Lead.

10 A2.1.1.9 Radiological Engineering Lead

11 The Radiological Engineering Lead is responsible for the radiological engineering and health
12 physics support to the project. Specific responsibilities include conducting
13 as-low-as-reasonably-achievable (ALARA) reviews, exposure and release modeling, and
14 radiological controls optimization for all work planning. In addition, radiological hazards are
15 identified and appropriate controls are implemented to maintain worker exposures to the hazards
16 ALARA. The Radiological Engineering Lead interfaces with the project Health and Safety
17 representative and plans and directs radiological control technician support for all activities.

18 A2.1.1.10 Sample and Data Management

19 The Sample and Data Management organization selects the laboratories that perform the
20 analyses. This organization also ensures that the laboratories conform to Hanford Site internal
21 laboratory QA requirements, or their equivalent, as approved by RL, EPA, and Ecology. Sample
22 and Data Management receives the analytical data from the laboratories, makes the data entry
23 into the Hanford Environmental Information System database (HEIS), and arranges for data
24 validation. Validation will be performed on completed data packages by Project Hanford
25 Management Contractor personnel or by an independent contractor qualified to perform
26 validation by meeting the requirements of applicable Site procedures.

27 A2.1.1.11 Health and Safety Representative

28 Responsibilities include coordination of industrial health and safety support to the project as
29 carried out through health and safety plans, activity job hazard analyses, and other pertinent
30 safety documents required by Federal regulation or by internal Project Hanford Management
31 Contractor work requirements. In addition, assistance is provided to project personnel in
32 complying with applicable health and safety standards and requirements. Personal protective
33 clothing requirements are coordinated with Radiological Engineering.

34 A2.1.2 Problem Definition/Background

35 The problem being addressed by this SAP is the need for investigation data for the
36 200-SW-2 OU landfills. These data will augment existing RI data compiled during Phase I-A
37 characterization activities, leading to future phases of characterization, and ultimately completion
38 of the RI/FS process for the 200-SW-2 OU landfills addressed in the RI/FS work plan.
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1 Additional details on the problem definition and background are provided in Chapter 1.0 of the
2 RI/FS work plan.

3 A2.1.3 Project/Task Description

4 Because of the complexity of the 200-SW-2 OU landfills, a phased characterization approach
5 will be employed to aid in remedial action decision making. A preliminary investigation began
6 in 2004 to perform a comprehensive review of existing documentation associated with the
7 200-SW-I and 200-SW-2 OU waste sites. A large quantity of records was compiled and
8 reviewed, and a database was created to capture information that could be used to focus future
9 field characterization activities. In 2005. a collaborative negotiations process was held with the

10 Tri-Parties (DOE. EPA, and Ecology). This process re-scoped the focus of the DQO to follow.
I I The focus was changed to 22 waste sites in the 200-SW-2 OU. These waste sites were the
12 original Bin 3A and Bin 3B sites and consisted of 21 landfills and one unplanned release. This
13 DQO process (Phase I-A) focused on nonintrusive investigations of these waste sites, includin
14 geophysical, radiological, and organic vapor surveys.

15 After Phase I-A field characterization activities were performed in mid-2006, a Phase I-B DQO
16 process was performed to support development of this RI/FS work plan. The Phase I-B DQO
17 process focused on 24 landfills in the 200-S W-2 OU. An additional two landfills in the
18 200-SW-I OU were included in the DQO, as well as this RI/FS work plan: however, it is
19 proposed that these landfills be closed outside of the CERCLA process. They are included in
20 this documentation for informational purposes only. A proposed regulatory path forward for
2I closure of these landfills is presented in Chapter 5.0 of the RI/FS work plan. The Phase I-B
22 DQO and this SAP focuses on additional nonintrusive characterization, as well as intrusive
23 characterization techniques. Additional DQO processes will be held following completion of the
24 Phase I-B field characterization activities, as required. These potential future phase DQO
25 processes will further aid in characterizing the landfills and will focus on progressively more
26 intrusive characterization techniques, as required. Information gathered from all phases will be
27 used to support risk assessments, further refinement of the preliminary conceptual contaminant
28 distribution models, and ultimately choosing a remedial action alternative.

29 The overall 200-SW-I and 200-SW-2 OUs project description is to complete the RI/FS process
30 and RCRA closure process for the 24 landfills in the 200-S\W-2 OU, as well as closure of the

I landfills in the 200-SW-I OU using the RCRA closure process for the Nonradioactive
32 Dangerous Waste Landfill and the closure requirements in WAC 173-304. "Minimum Functional
33 Standards for Solid Waste Handling") for closure of solid waste landfills for the 600 Area
34 Central Landfill. As identified in this RI/FS work plan, Chapter 4.0, a combination of intrusive
35 data-collection techniques. such as direct-pushes. will be used to collect geophysical logging
36 data. Nonintrusive activities, such as surface geophysical surveys, existing well logging, passive
37 soil vapor surveys, and remote visual and radiological surveys of potentially empty caissons, will
38 be used to augment and focus intrusive data collection activities in future phases of
39 characterization.
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I This SAP lays out the plan to complete data-collection activities for Phase I-B characterization.
2 The data will be incorporated into an RI report to support Tri-Party Agreement major
3 Milestone M-015-OOC for completion of the RI/FS processes for the Central Plateau OUs by
4 December 31, 2011. Chapter 6.0 of the RI/FS work plan provides a schedule of the interim
5 milestones for the OUs leading to the major milestone.

6 A2.1.4 Quality Objectives and Criteria for
7 Measurement Data

8 The QA objective of this plan is to develop implementation guidance to data-collection activities
9 that will provide data of known and appropriate quality. Data quality is assessed by data quality

10 indicators, by evaluation a2ainst identified DQOs. and by evaluation against the work activities
11 identified in the existing work plans, and this RI/FS work plan and SAP. The applicable quality
12 control (QC) guidelines and quantitative target limits for assessing data quality are dictated by
13 the intended use of the data and the nature of the analytical method. Table A2-1 identifies the
14 COPCs. Normally, the COPCs and their respective preliminary action levels would be identified
15 in support of establishing analytical requirements, including analytical method target limits,
16 however, because of the nature of the sampling techniques being performed in Phase 1-B,
17 preliminary action levels are not included in this SAP. Analytical performance requirements for
18 the passive soil vapor surveys are included in Table A2-2. because these samplers are the only
19 media to be sent to an analytical laboratory under this SAP. All other characterization
20 techniques presented in this SAP are essentially field screening/logging techniques. The
21 quantitative and qualitative data quality indicators also are described below.

Table A2-l. List of Contaminants of Potential Concern.

Chemical Constituents - Volatile Organics

1,1 -dichloroethane (DCA) Carbon Tetrachloride

1,1 -dichloroethene Chlorobenzene

1.1.1-trichloroethane (TCA) Chiorofoim

1, 1,2-trichloroethane Cis- I.2-dichloroethvlene

i I .2.2-tetrachloroethane Dichloromethane (methylene chloride)

1,2-dichIlorobenzene Ethvlbenzene

1.2-dichloroethane (DCA) Naphthalene

1.3-dichlorobenzene n-butyl Benzene

2,4-dinitrotoluene Tetrachloroethylene (PCE)

2-bUtanone (methyl ethyl ketone/MEK) Toluene

2-hexanone (methyl isobutyl ketone (MIBK) Trans-I.2-dichloroeihylene

2-methyiphenol (o-cresol) Trichloroethylene (TCE)

4-methylphenol (p-cresol) Xylene

Benzene Butanol

22
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Table A2-2. Analytical Performance Requirements.

Analytical Collection Device & Method Target Detection Accuracy Precision
Parameter Limit (%) (%)

Laboratory Analysis
Organic vapors
(VOCs per Passive soil-gas (EMFLUX or GORE-SORBER) 1
manUfacturers' EPA Melhod 8260B "0 ng'sample -25 70- 130
specifications)

"EMFLUX is a regisiered trademark of Beacon Environmental Services. Inc.. Bel Air, Maryland. GORE-SORBER is a
trademark of W. L. Gore and Associates. San Francisco. California.

"EPA Method 8260B (utilizes gas chromatography' mass spectrometry) is foUnd in SW-846. Tes; Mcthods /or Ei alziajin"
Solid iast: PhvsicaChemical Methods, Third Edition: Final Update Ill-A.

EPA = U.S. Environmental Protection Agency.
oi = nanograrn.
\OC = volanie organic compound.

I A2.1.4.1 Development of Contaminants of Potential Concern and Preliminary Action
2 Levels for Establishment of Analytical Requirements

3 This section identifies the 200-SW-2 OU COPCs and identifies the process for development of
4 their corresponding preliminary action levels in support of establishing appropriate analytical
5 requirements. The analytical performance requirements for the passive soil vapor surveys,
6 including target detection limits, are contained in Table A2-2.

7 A2.1.4.1.1 Development of Contaminants of Potential Concern

8 The 200 Areas have been the center of activity for processing plutonium at the Hanford Site
9 since the mid-1940s. There are five general plant process groupings: ( I ) fuel processing.

10 (2) plutonium isolation. (3) uranium recovery. (4) cesium/strontium recovery, and (5) waste
II storage/treatment. All of these plant processes generated solid waste that was disposed of in the
12 200-SW-2 OU waste sites. In addition, the 200-SW-2 OU waste sites contain solid waste
13 ucterated in the 100 and 300 Areas of the Hanford Site and at other, non-Hanford facilities.

14 The set of organic COPCs that are likely to be present in the 200-SW-2 OU waste sites are based
15 on the 200 Areas plant operations, as identified in various DQO documents for the 200 Areas
16 OUs. including the 200-CW-1, 200-CS-1, 200-CW-5, 200-L W-i. 200-LW-2, 200-MW-1,
17 200-PW-1, 200-PW-2, 200-PW-4, 200-TW-1, and 200-TW-2 OUs. In general, the majority of
IS the waste disposed to the 200-SW-2 OU waste sites consists of solid wastes in the form of
19 construction and building debris; maintenance wastes; process equipment. materials, and wastes:
20 and limited amounts of liquid wastes, generally stabilized.

21 The original COPC list was screened, via the Phase I-B DQO process, to eliminate contaminants
22 that are not readily detectable via nonintrusive survey techniques. Nevertheless, these COPCs
23 for the 200-SW-2 OU will be preserved and carried forward into the Phase 11 DQO process for
24 further evaluation for applicability in future phase sampling. The COPC list for the nonintrusive
25 passive organic vapor sampling described in this SAP is presented in Table A2-1.
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I A2.1.4.1.2 Development of Preliminary Action Levels

2 Preliminary action levels represent regulatory- or risk-based soil concentrations of
3 nonradionuclide or radioactive constituents that are considered protective of human health.
4 ecological receptors, and groundwater and could be used by the RI/FS process to meet remedial
5 action objectives. Identification of preliminary action levels is not included in this SAP, because
6 this SAP focuses on reconnaissance-level characterization techniques. These action levels will
7 be developed during revision of this SAP, following the Phase I-B DQO process.

8 A2.1.4.2 Quantitative Analytical Parameters

9 The quantitative analytical parameters of precision and accuracy as described in the following
10 sections will apply to analytical data analysis.

II A2.1.4.2.1 Accuracy

12 Accuracy is an assessment of the closeness of the measured value to the true value. Accuracy of
13 chemical test results is assessed through several standard methods. These methods include
14 calibrating measurement systems using standards of known concentration (calibration)
15 analyzing solutions known to contain no analytes of interest to verify that the sample processing
16 and preparation process do not affect the measurement (blank analyses); routinely analyzing
17 samples containing known concentrations of analyte(s) of interest (laboratory control sample
18 analysis): and, spiking samples with known standards and establishing the average recovery
19 (matrix spike analysis). Validity of calibrations is evaluated by comparing results from the
20 measurement of a standard to known values and/or by generating in-house statistical limits based
21 on three standard deviations (+/- 3 SD). Table A2-2 list the accuracy requirements for fixed
22 laboratory analyses for the passive soil vapor surveys.

23 An additional element of the accuracy objective is measurement method sensitivity, frequently
24 described by the minimum detectable concentration, also referred to as the detection limit. The
25 detection limit reflects the smallest concentration of an analyte that can be reliably measured in a
26 sample and must be established to provide data at concentrations low enough for comparison
27 against remedial action levels and remediation goals established during the RI/FS planning
28 process. Detection limits are functions of the analytical method used to provide the data and the
29 quantity of the sample available for analyses. Detection limits identified for the analytes for the
30 passive soil vapor surveys are listed in Table A2-2 (see Target Detection Limit column in the
31 table). The preliminary action levels are estimates of potential cleanup levels and are used in this
32 SAP to ensure that detection limits are established to provide laboratory data at low enough
33 concentrations to assess potential action limits during the feasibility study, where potential
34 applicable or relevant and appropriate requirements are identified. Required detection limits
35 generally are lower than the preliminary action levels so that any nondetect laboratory results can
36 be used to demonstrate that the field concentrations do not, in fact, exceed target action levels.
37 The detection limits presented in the tables are typical for clean media and trace-level analysis
38 and should be achievable by a laboratory in the absence of interferences. A laboratory analyzing
39 samples displaying more than trace level contamination may not be able to achieve these
40 detection limits.
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1 The general objective for detection limits is to establish a minimum detectable concentration that
2 is below the action level to prevent generation of inconclusive data. However, because the
3 passive soil vapor surveys are being used as a general indicator of the presence of organic vapors
4 in the soil, preliminary action levels will not be established in this SAP.

5 The accuracy of radiation detection instrumentation planned for use during execution of this SAP
6 (i.e., spectral gamma) is +/- 20% with a target detection limit of 1 pCi/g (based on Cs-137
7 concentration in surface soil).

8 Geophysical methods planned for use in executing this SAP (i.e., ground-penetrating radar
9 [GPR], electromagnetic induction [EMI], total magnetic field [TMF]) record accurate and

10 precise quantitative measurements when used in accordance with manufacturer's
11 recommendations and procedures. However, subjective interpretations of data by properly
12 qualified and trained professionals (i.e., geologists/geophysicists) are required. Accuracies
13 within +/- 0.1% of full-scale measurements and +/- 1 m of actual location are typical.

14 A2.1.4.2.2 Precision

15 Precision is a measure of the data spread when more than one measurement has been taken on
16 the same sample. Precision is assessed through analysis of multiple aliquots of the same sample
17 in the laboratory (laboratory replicate analysis), through analysis of split samples prepared in the
18 field and submitted to the laboratory as separate samples (field duplicate analysis), and through
19 assessment of multiple analyses of laboratory control samples. Precision typically is expressed
20 as the relative percent difference for duplicate measurements. Analytical precision requirements
21 for passive soil vapor surveys are listed in Table A2-2. These are typical precision levels that a
22 laboratory should be able to achieve on project samples. Inability to achieve the precision
23 requirements is an indicator that there is a problem with the sampling process, analytical system,
24 or sample matrix and requires further investigation.

25 The precision of radiation detection instrumentation planned for use during execution of this
26 SAP is 10 percent. The precision of geophysical methods planned for use in executing this SAP,
27 like accuracy, is good when instrument operation is in accordance with manufacturer's
28 recommendations and procedures.

29 A2.1.4.2.3 Completeness

30 Completeness is a measure of the amount of valid data needed to be obtained from a
31 measurement system. This parameter compares the number of valid measurements completed to
32 the minimum number of samples to be collected and analyzed to establish description/
33 measurement of the system at a minimum confidence with those established by the project's
34 quality criteria (DQOs or performance/acceptance criteria).

35 For this RI activity, the overall objective for completeness will not be established, because the
36 techniques used for characterization in this phase are reconnaissance-level surveys that will be
37 used to focus future phase intrusive characterization activities.
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1 A2.1.4.3 Qualitative Analytical Parameters

2 Qualitative analytical parameters identified in this section include representativeness and
3 comparability. These parameters are described below.

4 A2.1.4.3.1 Representativeness

5 Representativeness refers to the degree to which a data set actually describes a sample of a
6 population (e.g., the information presented by the data set can be extrapolated to describe the
7 overall site or system). The measurements of a data set must be evaluated to determine whether
8 the data are collected in such a manner that they represent the environment or condition being
9 measured or studied (i.e., the actual concentration and distribution of the radiological

10 constituents in the matrix sampled). Representativeness should be assessed on a gross (i.e., site
S1 or system) level and on an individual measurement level to ensure that the data user understands
12 how the data set can be used to describe the target system. Sampling plan design, sampling
13 techniques, and sample handling protocols (e.g., storage, preservation, transportation) have been
14 developed and are discussed in subsequent sections of this document. Representativeness of the
15 data set will be evaluated during the data quality assessment (DQA). The DQA process is
16 described in Section A2.4.3.

17 A2.1.4.3.2 Comparability

18 Comparability is an expressed measure of confidence that one data set can be compared to
19 previous and subsequent measurements and so can be combined for purposes of decision
20 making. This parameter compares sample collection and handling methods, sample preparation
21 and analytical procedures, holding times, stability issues, and QA protocols. Data comparability
22 will be maintained using standard procedures, consistent methods, and consistent units.
23 Table A2-2 lists applicable fixed-laboratory methods for analytes and target detection limits.

24 A2.1.5 Special Training/Certification Requirements

25 A graded approach is used to ensure that workers receive a level of training that is commensurate
26 with their responsibilities and that complies with applicable DOE orders and government
27 regulations. The Field Team Lead, in coordination with line management, ensures that all field
28 personnel meet all special training requirements.

29 Typical training requirements or qualifications have been instituted by the primary contractor
30 management team to meet training requirements imposed by the Project Hanford Management
31 Contract (DE-AC06-96RL 13200, Contract Between the U.S. Department of Energy, Richland
32 Operations Office, and Fluor Hanford, Inc.), regulations, DOE orders, DOE contractor
33 requirements documents, American National Standards Institute/American Society of
34 Mechanical Engineers, Washington Administrative Code, etc. For example, the environmental,
35 safety, and health training program provides workers with the knowledge and skills necessary to
36 safely execute assigned duties.
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1 Field personnel typically will have completed the following training before starting work:

2 . Occupational Safety and Health Administration 40-hour hazardous waste worker training
3 and supervised 24-hour hazardous waste-site experience

4 0 8-hour hazardous waste worker refresher training (as required)

5 . Hanford General Employee Training (HGET)

6 . Radiological worker training.

7 Project specific training includes the following.

8 . Training requirements or qualifications needed by sampling personnel will be in
9 accordance with QA requirements.

10 * Training requirements or qualifications required by sampling personnel will be in
11 the statements of work for subcontracted services.

12 - Project personnel deploying passive soil-gas sampling devices will receive training in
13 accordance with manufacturer's recommendations and procedures for proper use of
14 the equipment. At a minimum, procedures for equipment use will be "required
15 reading" with documentation of completion in project files.

16 - Geophysical methods (GPR, EMI, TMF, borehole logging) will be subcontracted
17 work. Subcontractors will be required to operate equipment in accordance with
18 manufacturer's recommendations and procedures, using or under the supervision of
19 properly trained and qualified geologists or geophysicists. Documentation of
20 training, qualifications, or other certifications will be maintained in the project files.

21 - Direct-push activities will be subcontracted work. Subcontractors will be required to
22 operate equipment in accordance with manufacturer's recommendations and
23 procedures using properly trained and qualified personnel. Documentation of
24 training, qualifications, or other certifications will be maintained in the project file.

25 . Qualification requirements for radiological control technicians are established by the
26 Radiation Protection Program; radiological control technicians assigned to these activities
27 will be qualified through the prescribed training program and will undergo ongoing
28 training and qualification activities.

29 Project-specific safety training, geared specifically to the project and the day's activity, will be
30 provided. Pre-job briefings will be performed to evaluate an activity and its hazards by
31 considering many factors including the following:

32 a Objective of the activities
33 0 Individual tasks to be performed
34 * Hazards associated with the planned tasks
35 0 Controls applied to mitigate the hazards

A2-1l



DOE/RL-2004-60 DRAFT B

1 0 The environment in which the job will be performed
2 . The facility where the job will be performed
3 * The equipment and material required
4 * Review of Materials Safety Data Sheets, as applicable
5 * The safety procedures applicable to the job
6 * The training requirements for individuals assigned to perform the work
7 * The level of management control
8 . The proximity of emergency contacts.

9 Training records are recorded for each individual in an electronic training record database. The
10 Fluor Hanford training organization maintains the training records system. Line management
11 will confirm that an individual employee's training is appropriate and up-to-date before
12 performing any fieldwork.

13 A2.1.6 Documentation and Records

14 The Waste Site Remediation Task Lead is responsible for ensuring that the current version of the
15 SAP is being used and for providing any updates to field personnel. Version control is
16 maintained by the administrative document control process. Minor changes to the FSP, such as
17 sample location changes, may be made in the field by the Waste Site Remediation Field Project
18 Manager and Task Lead. Significant changes to the FSP that affect the DQOs will be reviewed
19 and approved by RL and Ecology before implementation; this approval may be through actual
20 revision of this RI/FS work plan and/or SAP documents or may be documented through Unit
21 Manager Meeting minutes under the Tri-Party Agreement. Performance of additional field
22 activities (collection of more samples or additional locations) based on the results of the field
23 activities will not require approval. The Waste Site Remediation Task Lead and Field Project
24 Manager are responsible for ensuring-that the field instructions are maintained up to date and
25 aligned with any revisions to the SAP. As appropriate, the document revision process will
26 follow the requirements set forth in Section 9.3 of the Hanford Federal Facility Agreement and
27 Consent Order Action Plan (Ecology et al., 1989b).

28 The project file will include the following, as appropriate:

29 . Field logbooks or operational records
30 * Global Positioning System data
31 . Chain-of-custody forms
32 0 Sample receipt records
33 * Inspection or assessment reports and corrective action reports
34 . Interim progress reports
35 * Final reports.

36 The Waste Site Remediation Task Lead is responsible for ensuring that the data file is properly
37 maintained. The project files will contain the records or references to their storage locations.
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1 The laboratory is responsible for maintaining and having available upon request:

2 . Analytical logbooks
3 . Raw data and QC sample records
4 * Standard reference material and/or proficiency test sample data
5 * Instrument calibration information.

6 Records may be stored in either electronic or hard copy format. Documentation and records,
7 regardless of medium or format, are controlled in accordance with internal work requirements
8 and processes that ensure accuracy and retrievability of stored records. Records required by the
9 Tri-Party Agreement will be managed in accordance with the requirements of the Agreement.

10 A2.2 MEASUREMENT/DATA ACQUISITION

11 This section presents the requirements for sampling methods, sample handling and custody,
12 analytical methods, and field and laboratory QC. Instrument calibration, maintenance supply
13 inspection, and data management requirements also are addressed.

14 A2.2.1 Sampling Process Design

15 The sampling process design describes the data-collection design for the project, including types
16 and numbers of samples required, sampling locations and frequency, sample matrices, and the
17 rationale for the design. The sample design focuses on the following:

18 . Further investigation of areas showing elevated levels of organic vapors detected during
19 Phase I-A characterization activities

20 . Investigation using passive organic vapor surveys of areas showing a strong metallic
21 signature detected during Phase I-A geophysical surveys

22 . Investigation of remaining landfills using surface geophysical techniques (13 of the
23 24 landfills were surveyed during Phase I-A activities)

24 . Radiological and remote visual inspection of caissons that are believed to be
25 empty/unused to verify the absence of waste

26 * Visual inspections and potential geophysical surveys of unused areas of TSD unit
27 landfills to support administrative closure of these areas

28 . Direct-pushes into landfills (between trenches) to determine stratigraphy, moisture
29 content, and radiological conditions

30 * Logging (i.e., moisture, radiological, geophysical) of existing monitoring wells near the
31 200-SW-2 OU landfills.

' -32 This SAP is aimed at collecting data to focus future intrusive characterization, provide a better
33 understanding of the geology beneath the landfills, refine the preliminary conceptual
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1 contaminant distribution models, and ultimately support the RI/FS process. Therefore, the
2 sampling design for activities conducted under this SAP is mainly a focused (or judgmental)
3 strategy aimed at targeted locations. The focused sampling is a result of having existing
4 historical knowledge of contaminants from site-specific information. These data include
5 construction information, burial records, contaminant inventories, information from similar sites,
6 geophysical logging within or near sites, passive soil vapor surveys, and/or surface geophysical
7 surveys (additional details on sampling are provided in Section A3. 1).

8 Additional sampling is anticipated following the record of decision to collect confirmatory,
9 design, and verification samples at sites as needed. Post-record of decision sampling needs will

10 be identified through a series of DQO processes as described in Chapter 5.0 of the RI/FS work
11 plan.

12 A2.2.2 Sampling Methods

13 This SAP provides information on a variety of nonintrusive sampling methods that may be used
14 during Phase I-B characterization. Data-collection methods include passive soil vapor surveys,
15 direct-push geophysical logging, surface geophysical surveys, radiological screening, and other
16 methods as warranted by the data needs. Nonintrusive data-collection techniques will be used to
17 augment the existing data and to focus future phase intrusive characterization activities. The
18 resulting data will aid in evaluating the nature and extent of contamination during the RI/FS
19 process. Details of sample and data-collection methods included in this SAP are provided in
20 Section A3.1.

21 A2.2.2.1 Decontamination of Sampling Equipment

22 To prevent contamination of the samples, care should be taken to use clean equipment for each
23 sampling activity. In general, disposable sampling equipment will be used where appropriate.

24 Special care should be taken to avoid the following common ways in which cross-contamination
25 or background contamination may compromise the samples:

26 . Improperly storing or transporting sampling equipment and sample containers

27 . Contaminating the equipment or sample bottles by setting the equipment/sample bottle on
28 or near potential contamination sources (e.g., uncovered ground)

29 . Handling bottles or equipment with dirty hands or gloves

30 . Improperly decontaminating equipment before sampling or between sampling events.

31 A2.2.3 Sample Handling and Custody Requirements

32 All field-sample handling, shipping, and custody requirements will be consistent with established
33 procedures. The radiological control technician will measure the contamination levels and dose
34 rates associated with the sample containers. This information, along with other data, will be used
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I to select proper packaging. marking. labeling, and shipping paperwork and to verify that the
2 sample can be received by the analytical laboratory in accordance with the laboratory's
3 acceptance criteria. Preliminary container types and volumes are identified in Table A2-3.
4 The final types and volumes will be indicated on the Sampling Authorization Form prepared by
5 Sample and Data Management: however, field changes can be made if necessary.
6 Field-determined radiological properties of the sample also may affect the container size. Each
7 sample container will be labeled with the following information, using a waterproof marker on
8 firmly affixed, water-resistant labels:

9 . Sampling Authorization Form
10 - HEIS number
I1 . Sample collection date/time
12 . Name of person collecting the sample
13 * Analysis required
14 * Preservation method (if applicable).

Table A2-3. Vapor Sample Preservation. Container, and Holding Time Guidelines
for Field Screeninz.

EMFLUX or GORE-SORBER Packing
Analytes A al Matrix Sampler* Preservation Require- Tie

Priorih'- -vlmeTm
Number Volume ments

Volatile Organic Compounds

293 (see Tables Ambient

organic Vapor A3-1 and A3-2 by the temperalULre. at or NA 14-28
for near atmospheric days

compounds coordinates) manufacturer pressure

*EMFLUX is a registered trademark of Beacon Environmental Services. Inc.. Bet Air. Maryland. GORE-SORBER is a
trademark of W. L. Core and Associates. San Francisco. California.

N A not applicable.

15 Sample transportation will be in compliance with the applicable regulations for packaging.
16 marking, labeling, and shipping hazardous materials, hazardous substances, and hazardous waste
17 that are mandated by the U.S. Department of Transportation (49 CFR 171-177, "Transportation,"

18 Chapter 1, "Research and Special Programs Administration, Department of Transportation."

19 Part 171, "General Information, Regulations, and Definitions," through Part 177. "Carriage By
20 Public Highway") in association with the International Air Transportation Authority. DOE
21 requirements. and applicable program-specific implementing procedures.

22 Sample custody during laboratory analysis is addressed in the applicable laboratory standard

23 operating procedures. Laboratory custody procedures will ensure that sample integrity and
24 identification are maintained throughout the analytical process. Storage of samples at the

25 laboratory will be consistent with laboratory instructions prepared by Sample and Data

26 Management.

27 The Fluor Hanford Sample Data Tracking database will be used to track the samples from the

28 point of collection to through the laboratory analysis process. The HEIS database is the
29 repository for the laboratory analytical results. The HEIS sample numbers will be issued to the
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I sampling organization for the project. Each radiological. nonradiological, and physical
2 properties sample will be identified and labeled with a unique HEIS sample number. The sample
3 location, depth, and corresponding HEIS numbers will be documented in the sampler's field
4 logbook. All field-sample handling, shipping, and custody requirements will be consistent with
5 established procedures.

6 A2.2.3.1 Sample Preservation, Containers, and Holding Times

7 Sample preservation, container, and holding-time requirements will be indicated on Chain of
8 Custody/Sample Analysis Request forms in accordance with internal work processes and
9 requirements and the specific analytical method prepared for specific sample events. The sample

10 preservation, container, and holding time requirements for the analyses to be performed are
1 I summarized in Table A2-3.

12 A2.2.4 Analytical Methods Requirements

13 Analytical parameters and methods are listed in Table A2-2. These analytical methods are
14 implemented in accordance with the laboratory's QA plan and the requirements of this QAPjP.
15 The Project Hanford Management Contractor conducts oversight of offsite analytical laboratories
16 to qualify them for performing Hanford Site analytical work. This section only applies to the
17 analysis of passive organic vapor samplers, because these are the only sample media to be
18 analyzed at a laboratory under Phase 1-B.

19 Deviations from the analytical methods noted in Table A2-2 must be approved by the Waste Site
20 Remediation Task Lead. If the laboratory uses a nonstandard or unapproved method, the
21 laboratory must provide method validation data to confirm that the method is adequate for the
22 intended use of the data. This includes information such as determination of detection limits.
23 quantitation limits, typical recoveries, and analytical precision and bias.

24 Laboratories providing analytical services in support of this SAP will have in place a corrective
25 action program that addresses analytical system failures and documents the effectiveness of any
26 corrective actions. Errors reported by the laboratories are reported to the Sample and Data
27 Management Project Coordinator, who is responsible to document analytical errors and to
28 establish the resolution in coordination with the Waste Site Remediation Task Lead.

29 Communications with the laboratory will be managed by the Sample and Data Management
30 organization. Sample and Data Management will be responsible for communicatini status.
3n I issues, corrective actions, and other pertinent laboratory information to the Waste Site
32 Remediation Task Lead and the Waste Site Remediation Manager.

33 A2.2.5 Quality Control Requirements

34 The QC procedures must be followed in the field and laboratory to ensure that reliable data are
35 obtained. Field QC samples will be collected to evaluate the potential for cross-contamination
36 and to provide information pertinent to field variability. Field QC for sampling will require the
37 collection of field replicates (duplicates), trip or field blanks, and equipment blanks. Laboratory
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1 QC samples estimate the precision and bias of the analytical data. QC sampling is described
2 here in general terms; actual QC samples and the required frequency for collection are described
3 in the following sections.

4 The collection of QC samples for onsite measurements is only applicable to passive organic
5 vapor sampling. Field-screening instrumentation (i.e., radiological instrumentation, logging
6 equipment) will be calibrated and controlled as discussed in Sections A2.2.6 and A2.2.7, as
7 applicable.

8 The laboratory method blanks, laboratory control sample/blank spike, and matrix spike are
9 defined in Chapter 1 of SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical

10 Methods, Third Edition; Final Update III-B, and will be run at the frequency specified in
11 that reference.

12 To ensure sample and data usability, the sampling associated with this SAP will be performed in
13 accordance with established sampling practices, procedures, and requirements pertaining to
14 sample collection, collection equipment, and sample handling. The Field Team Lead and the
15 Waste Site Remediation Task Lead are responsible for ensuring that all field procedures are
16 followed completely and that field-sampling personnel are adequately trained to perform
17 sampling activities under this SAP. The Waste Site Remediation Lead, or the Field Team Lead
18 at the discretion of the Waste Site Remediation Task Lead, must document all deviations from
19 procedures or other problems pertaining to sample collection, chain of custody, COPCs, sample
20 transport, or noncompliant monitoring. As appropriate, such deviations or problems will be
21 documented in the field logbook or on nonconformance report forms in accordance with internal
22 corrective-action procedures. The Waste Site Remediation Lead, or the Field Team Lead at the
23 discretion of the Waste Site Remediation Task Lead, will be responsible for communicating field
24 corrective-action requirements and for ensuring that immediate corrective actions are applied to
25 field activities.

26 A2.2.5.1 Field Duplicates

27 Field duplicates are independent samples collected as close as possible to the same point in space
28 and time, taken from the same source, stored in separate containers, and analyzed independently.

29 Field duplicates normally are collected from a minimum frequency of 5 percent of the total
30 collected samples, or a minimum of one field duplicate for each landfill. The duplicate samples
31 will be sent to the primary laboratory in the same manner that the routine site samples are sent.
32 The field duplicates will be analyzed for all of the analytes listed in Table A2- 1.

33 A2.2.5.2 Field Splits

34 Field splits of passive soil vapor samples are not considered necessary to be collected under
35 this SAP.

36 A2.2.5.3 Equipment Rinsate Blanks

37 The use of equipment rinsate blanks is not applicable under this SAP.

A2-17



DOE/RL-2004-60 DRAFT B

1 A2.2.5.4 Field Blanks 3
2 Field blanks for passive soil vapor samples are not applicable to be collected under this SAP.

3 A2.2.5.5 Field Duplicates

4 For soil-vapor samples collected in EMFLUX1 or GORE-SORBER2 samplers, duplicates are
5 defined as independent samples collected as close as possible to the same point in space and
6 time, taken from the same source, stored in separate containers, and analyzed independently
7 (i.e., not homogenized). A minimum of one duplicate sample will be collected during soil-vapor
8 sampling of each landfill.

9 A2.2.6 Instrument/Equipment Testing, Inspection,
10 and Maintenance Requirements

11 Measurement and testing equipment used in the field or in the laboratory that directly affects the
12 quality of analytical data will be subject to preventive maintenance measures to ensure
13 minimization of measurement system downtime. Laboratories and onsite measurement
14 organizations must maintain and calibrate their equipment. Maintenance requirements (such as
15 parts lists and documentation of routine maintenance) will be included in the individual
16 laboratory and the onsite organization QA plan or operating procedures (as appropriate).
17 Calibration of laboratory instruments will be performed in a manner consistent with SW-846 or
18 with auditable DOE Hanford Site and contractual requirements. Consumables, supplies, and
19 reagents will be reviewed in accordance with SW-846 requirements and will be appropriate for
20 their use.

21 A2.2.7 Instrument Calibration and Frequency

22 All onsite environmental instruments are calibrated in accordance with the manufacturer's
23 operating instructions, internal work requirements and processes, and/or work packages that
24 provide direction for equipment calibration or verification of accuracy by analytical methods.
25 The results from all instrument calibration activities are recorded in logbooks and/or
26 work packages.

27 Field instrumentation, calibration, and QA checks will be performed in accordance with the
28 following.

29 . Calibration of radiological field instruments on the Hanford Site is performed under
30 contract by Pacific Northwest National Laboratory, as specified in their program
31 documentation.

EMFLUX is a registered trademark of BEACON Environmental Services, Inc., Bel Air, Maryland.

2 GORE-SORBER is a registered trademark of W. L. Gore and Associates, San Francisco, California.

A2-18



DOE/RL-2004-60 DRAFT B

I .Daily calibration checks will be performed and documented for each instrument used to
2 characterize areas that are under investigation. These checks will be made on standard
3 materials that are sufficiently like the matrix under consideration that direct comparison
4 of data can be made. Analysis times will be sufficient to establish detection efficiency
5 and resolution.

6 Analytical laboratory instruments and measuring equipment are calibrated in accordance with the
7 laboratories' QA plan.

8 Calibration is conducted with equipment or standards with known valid relationships to
9 nationally recognized performance standards. Field equipment used in this data-collection

10 activity that requires calibration will be listed in the fieldwork package. Such equipment is
11 uniquely identified and calibrated in accordance with the equipment-specific calibration
12 procedure, including the program for maintaining calibration records traceable to the uniquely
13 identified piece of equipment. The results from all instrument calibration activities are recorded
14 in logbooks and/or work packages.

15 A2.2.8 Inspection/Acceptance Requirements for
16 Supplies and Consumables

17 Supplies and consumables procured by Fluor Hanford that are used in support of sampling and
18 analysis activities are procured in accordance with internal work requirements and processes that
19 describe the Project Hanford Management Contractor acquisition system. The procurement
20 process ensures that purchased items and services comply with applicable procurement
21 specifications, thereby ensuring that structures, systems, and components, or other items and
22 services procured/acquired for Fluor Hanford, meet the specific technical and quality
23 requirements. Supplies and consumables are appropriately issued to the field and then checked
24 and accepted before use.

25 Supplies and consumables procured by the analytical laboratories are procured, checked, and
26 used in accordance with their QA plans.

27 A2.2.9 Data Acquisition Requirements for Nondirect
28 Measurements

29 Nondirect measurements include data obtained from sources such as computer databases,
30 programs, literature files, and historical databases. Nondirect measurements (e.g., historical
31 records and reports) were used extensively in identification of data needs and DQOs for this RL.
32 Nondirect measurements are not planned to be acquired as a portion of the data-collection
33 activity under this SAP. However, any incidental nondirect measurement used as data acquired
34 during this SAP activity (e.g., weather data from other sources) and used in decision making will
35 be documented.
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I A2.2.10 Data Management

2 Analytical data resulting from the implementation of this QAPjP will be managed and stored in
3 accordance with the applicable programmatic requirements governing data management
4 procedures, as well as with SGW-35016, Information and Data Management Planfor the 200-
5 SW-2 Operable Unit. Electronic data access, when appropriate, will be via a database (e.g.,
6 HEIS or a project-specific database). Where electronic data are not available, hard copies will be
7 provided in accordance with Section 9.6 of the Tri-Party Agreement (Ecology et al., 1989a).

8 Planning for sample collection and analysis will be in accordance with the programmatic
9 requirements governing fixed-laboratory sample collection activities, as discussed in the sample

10 team's procedures. In the event that specific procedures do not exist for a particular work
11 evolution, or it is determined that additional guidance to complete certain tasks is needed, a work
12 package will be developed to adequately control the activities, as appropriate. Examples of the
13 sample team's requirements include activities associated with the following:

14 . Chain of custody/sample analysis requests
15 . Project and sample identification for sampling services
16 * Control of certificates of analysis
17 . Logbooks and checklists
18 . Sample packaging and shipping.

19 Approved work control packages and procedures will be used to document field activities,
20 including radiological measurements, when this SAP is implemented. All field activities will be
21 recorded in field logbooks or appropriate forms invoked by procedure. Examples of the types of
22 documentation for field radiological data include the following:

23 * Instructions regarding the minimum requirements for documenting radiological controls
24 information in accordance with 10 CFR 835, "Occupational Radiation Protection"

25 . Instructions for managing the identification, creation, review, approval, storage, transfer,
26 and retrieval of primary contractor radiological records

27 . The minimum standards and practices necessary for preparing, performing, and retaining
28 radiological-related records

29 . The indoctrination of personnel on the development and implementation of sample plans

30 . The requirements associated with preparing and transporting regulated material

31 a Daily reports of radiological surveys and measurements collected during conduct of field
32 investigation activities. Data will be cross-referenced between laboratory analytical data
33 and radiation measurements to facilitate interpreting the investigation results.

34 Errors are reported to the Fluor Hanford Office of Sample and Data Management on a routine
35 basis. Laboratory errors are reported to the Sample Management Project Coordinator, who
36 initiates a Sample Disposition Record in accordance with Project Hanford Management
37 Contractor procedures. This process is used to document analytical errors and to establish their
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1 resolution with the Waste Site Remediation Task Lead. The Sample Management Project
2 Coordinator provides the Sample Disposition Record to the Task Lead for review and signature.
3 The Sample Disposition Records become a permanent part of the analytical data package for
4 future reference and for records management.

5 A2.3 ASSESSMENT/OVERSIGHT

6 This section identifies the activities for assessing project and associated QA and QC activities for
7 compliance with QAPjP requirements.

8 A2.3.1 Assessments and Response Actions

9 The Project Hanford Management Contractor management, regulatory compliance, quality,
10 and/or health and safety organizations may conduct random surveillances and assessments to
11 verify compliance with the requirements outlined in this SAP, project work packages, the project
12 quality management plan, procedures, and regulatory requirements. Project-specific
13 management assessments will be conducted on an annual basis for activities conducted under
14 this RI/FS work plan and SAP. Field supervision will also perform assessments via documented
15 pre-job readiness meetings, and routine oversight of field activities. Other assessments may be
16 conducted on a random or as-needed basis. Data obtained under this SAP will undergo DQA in
17 accordance with Section A2.4.3. No validation will be performed for radiological survey data or
18 geophysical survey data. Although no validation will be performed for radiological and
19 geophysical survey data, the surveys will be conducted by trained personnel, in accordance with
20 approved procedures, using properly calibrated equipment.

21 If circumstances should arise in the field that would dictate the need for additional assessment
22 activities, these activities would be performed and recorded in accordance with approved
23 procedures. Deficiencies identified by these assessments will be reported in accordance with
24 existing programmatic requirements. The project's line management chain coordinates the
25 corrective actions/deficiencies in accordance with the Project Hanford Management Contractor
26 Quality Assurance Program, the Corrective Management Action Program, and associated
27 approved procedures that implement these programs.

28 Oversight activities in the analytical laboratories, including corrective action management, are
29 conducted in accordance with the laboratories' QA plans. To ensure that laboratory QA
30 requirements are met, Project Hanford Management Contractor personnel conduct periodic
31 oversight activities for offsite analytical laboratories in accordance with Hanford Site QA
32 program requirements to qualify them for performing Hanford Site analytical work.

33 A2.3.2 Reports to Management

34 Reports to management on data quality issues will be made if and when these issues are
35 identified by self-assessments or other types of assessments. Errors reported by the laboratories
36 are communicated to the Field Team Lead, who initiates a sample disposition record in
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1 accordance with primary contractor procedures. This process is used to document analytical
2 errors and to establish resolution with the Waste Site Remediation Task Lead. *E

3 DQA reports will be prepared to evaluate whether the type, quality, and quantity of the data that
4 were collected meet the quality objectives described in the DQO.

5 A2.4 DATA VALIDATION AND USABILITY

6 Data validation and usability activities occur after the data-collection phase of the project is
7 completed. Implementation of these elements determines whether the data conform to the
8 specified criteria, thus satisfying the project objectives.

9 A2.4.1 Data Review, Validation, and Verification

10 Data will be reviewed, and data verification and validation will be performed on analytical data
11 sets. Only the passive organic vapor samplers will result in analytical data. All other
12 characterization activities involve qualitative reconnaissance-level surveys that will not require
13 data verification and verification. These activities confirm that sampling and chain-of-custody
14 documentation is complete and sample numbers can be tied to the specific sampling location
15 described in Section A2.2, that samples were analyzed within required holding times identified
16 in Table A2-3, and that sample analyses met the data quality requirements specified in
17 this QAPjP.

18 Data verification will be performed on analytical data sets to ensure and document that the
19 reported results reflect what was actually done. The criteria for verification include, but are not
20 limited to, review for completeness (i.e., all samples were analyzed as requested), use of the
21 correct analytical method/procedure, transcription errors, correct application of dilution factors,
22 appropriate reporting of dry weight versus wet weight, and correct application of conversion
23 factors. Laboratory personnel may perform data verification.

24 Data validation will be performed on analytical data sets to ensure that the data quality goals
25 established during the planning phase have been achieved. As recommended in EPA guidance
26 (Bleyler 1988a, Laboratory Data Validation Functional Guidelinesfor Evaluating Inorganics
27 Analyses; Bleyler 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
28 Organics Analyses), the criteria for data validation are based on a graded approach. Fluor
29 Hanford has defined five levels of validation, A - E. Level A is the lowest level and is the same
30 as verification. Level E is a 100 percent review of all data (e.g., calibration data; calculations of
31 representative samples from the dataset). Validation will be performed to Level C.

32 Level C validation includes a review of the QC data and specifically requires verification of
33 deliverables and requested versus reported analyses and qualification of the results based on
34 analytical holding times; method blank results; matrix spike/matrix spike duplicate; surrogate
35 recoveries; duplicates; and analytical method blanks. Level C validation will be performed for
36 up to 5 percent of the data by matrix and analyte group. Analyte group refers to categories, such
37 as radionuclides, volatile chemicals, semivolatiles, polychlorinated biphenyls, metals, and
38 anions. The goal is to cover the various analyte groups and matrices during the validation.
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1 No validation of physical data and/or field-screening results will be performed. However, field
2 QA/QC (Section A2.2) will be reviewed to ensure that the data are useable.

3 A2.4.2 Validation and Verification Methods

4 Validation activities will be based on EPA functional guidelines (Bleyler 1988a; Bleyler 1988b).
5 Data validation may be performed by the analytical laboratory, Sample and Data Management,
6 and/or by a party independent of both the data collector and the data user. Only the passive
7 organic vapor samplers will result in analytical data. However, since the passive organic vapor
8 sampling results are used primarily for screening purposes, validation and verification is not
9 warranted. Validation and verification may be applicable for future/follow-on sampling. All

10 other characterization activities involve qualitative reconnaissance-level surveys that will not
11 require data verification and verification.

12 When outliers or questionable results are identified, additional data validation will be performed.
13 The additional validation will be performed for up to 5 percent of the statistical outliers and/or
14 questionable data. The additional validation will begin with Level C and may increase to
15 Levels D and E as needed to ensure that the data are usable. Note that Level C validation is a
16 review of the QC data, while Levels D and E include review of calibration data and calculations
17 of representative samples from the dataset. Data validation will be documented in data
18 validation reports, which will be provided to the Sample and Data Management organization and
19 in the DQA report (see Section A2.4.3). The Sample and Data Management organization is
20 responsible for distributing the data validation report to the Waste Site Remediation Task Lead
21 and to others as necessary. The determination of data usability will be documented in the DQA.

22 A2.4.3 Reconciliation with User Requirements

23 Following data verification and validation, the data need to be evaluated to determine if they
24 answer the original questions asked (e.g., DQOs). The DQA process compares completed
25 field-sampling activities to those proposed in corresponding sampling documents and provides
26 an evaluation of the resulting data. Only the passive organic vapor samplers will result in
27 analytical data. All other characterization activities involve qualitative reconnaissance-level
28 surveys that will not require data verification and verification. The purpose of the data
29 evaluation is to determine if quantitative data are of the correct type and are of adequate quality
30 and quantity to meet the project DQOs. The Waste Site Remediation Task Lead is responsible
31 for ensuring that a DQA is performed. The results of the DQA will be reported to the Waste Site
32 Remediation Task Lead and will be used in interpreting the data and determining if the
33 objectives of this activity have been met.
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1 The EPA DQA process, EPA/240/B-06/002, Data Quality Assessment: A Reviewers Guide,
2 EPA QA/G-9R, and EPA/240/B-06/003, Data Quality Assessment: Statistical Toolsfor
3 Practitioners, EPA QA/G-9S, identifies five steps for evaluating data generated from this
4 project, as summarized below.

5 Step 1. Review DQOs and Sampling Design. This step requires a comprehensive review of
6 the sampling and analytical requirements outlined in the project-specific DQO workbook and
7 SAP.

8 Step 2. Conduct a Preliminary Data Review. In this step, a comparison is made between the
9 actual QA/QC achieved (e.g., detection limits, precision, accuracy) and the requirements

10 determined during the DQO. Any significant deviations will be documented. Basic statistics
11 will be calculated from the analytical data at this point, as appropriate to the data set, including
12 an evaluation of the distribution of the data and in accordance with the DQOs.

13 Step 3. Select the Statistical Test. Using the data evaluated in Step 2, an appropriate statistical
14 hypothesis test is selected and justified.

15 Step 4. Verify the Assumptions. In this step, the validity of the data analyses is assessed by
16 determining if the data support the underlying assumptions necessary for the analyses or if the
17 data set must be modified (e.g., transposed, augmented with additional data) before further
18 analysis. If one or more assumptions are questioned, Step 3 is repeated.

19 Step 5. Draw Conclusions from the Data. The statistical test is applied in this step, and the
20 results either reject the null hypothesis or fail to reject the null hypothesis. If the latter is true,
21 the data should be analyzed further. If the null hypothesis is rejected, the overall performance of
22 the sampling design should be evaluated by forming a statistical power calculation to assess the
23 adequacy of the sampling design.

24
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I A3.0 FIELD-SAMPLING PLAN

2 The FSP describes the field activities for collection of field observations, measurements, and
3 samples for laboratory analysis. This FSP provides more detailed information on sampling
4 methods, field-screening technologies, and waste management activities. All of the
5 data-collection techniques may not be required at each landfill. Tables in this chapter provide
6 the site-specific sample locations. Some locations in the 200-SW-2 OU landfills may not be
7 accessible for sampling due to access restrictions (e.g., no-walk/no-drive zones), or conflicts with
8 other related field operations.

9 The objective and purpose of the data collection and this FSP are identified in this RI/FS work
10 plan. Applicable sampling and data-collection techniques are identified in the following sections
11 of this FSP.

12 A3.1 DATA-COLLECTION TECHNIQUES

13 As discussed in Section A2.2, a variety of sample methods and measurements may be applicable
14 to data-collection activities identified for Phase I-B characterization. The data needs identified
15 through the DQO require sampling and surveys, including the following:

16 0 Passive soil vapor
17 . Surface geophysics
18 . Logging of existing wells
19 a Direct pushes
20 . Radiological surveys
21 . Visual inspections.

22 This SAP includes a range of data-collection techniques that will be used to obtain further
23 characterization information. Data-collection techniques used will be both intrusive
24 (i.e., penetrate the vadose zone deeper than 0.30 m [1 ft]) and nonintrusive. The following
25 subsections present intrusive and nonintrusive techniques that will be used under this SAP.

26 A3.1.1 Nonintrusive Data-Collection Techniques

27 Nonintrusive techniques consist of a broad range of geophysical, radiological, and
28 field-screening applications that can provide data on radionuclides, physical parameters,
29 chemicals, vapors, and other characteristics that add to the understanding of the nature and extent
30 of contamination.

31 A3.1.1.1 Passive Soil-Vapor Surveys

32 Passive soil-vapor surveys will be used to screen the landfills for the presence of volatile organic
33 compounds. Results will be used to provide a qualitative indication of contamination in the
34 landfills and determine the general location of waste packages that may contain liquid organics
35 that have breached their containment.
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1 The utility of passive soil vapor surveys is directly proportional to their accuracy in reflecting
2 and representing changes in the subsurface concentrations of source compounds. Passive
3 soil-vapor surveys are collected from the vapor phase emanating from the source. The vapor
4 phase is merely a fractional trace of the source; therefore, the units used in reporting detection
5 values from passive soil vapor surveys are smaller than those employed for source compound
6 concentrations.

7 Possible impacts from the regional carbon tetrachloride plume in the 200 West Area may affect
8 survey results. However, later phases of intrusive characterization beneath the trench bottoms
9 are expected to provide data needed to help differentiate between the regional plume and

10 possible contributions from buried waste in the landfills.

11 Whatever the relative concentration of source and associated soil gas, best results are realized
12 when the ratio of soil vapor measurements to actual subsurface concentrations remains as close
13 to constant as possible. It is the reliability and consistency of this ratio, not the particular units of
14 mass (e.g., nanograms), that determine usefulness. Therefore, follow-on intrusive sampling is
15 required at points that show relatively high soil-vapor measurements, to obtain corresponding
16 concentrations of buried contaminants. These values form the basis for approximating the
17 required ratio. Once the ratio is established, it can be used in conjunction with the soil-vapor
18 measurements (regardless of the units adopted) to estimate subsurface contaminant
19 concentrations across the area surveyed. Specific conditions at individual sample points,
20 including soil porosity and permeability and depth to contamination, can have significant impact
21 on soil-vapor measurements at those locations.

22 The data can provide information that can be used to focus intrusive sampling and provide a list
23 of expected compounds.

24 A3.1.1.1.1 Passive Soil Vapor Samplers

25 A passive soil-vapor sampler (EMFLUX or GORE-SORBER) consists of a glass vial containing
26 hydrophobic adsorbent cartridges with a length of wire or string attached to the vial for retrieval.
27 The sampler is placed in a shallow, vertical hole in the soil. The sampler is covered with soil,
28 and the location of the sampler is recorded.

29 At the end of the exposure period, the samplers are withdrawn and sent to the appropriate
30 laboratory for analysis.

31 A3.1.1.1.2 Sampling Design for Passive Soil Vapor

32 A two stage sampling design has been developed for this project for the detection of organic
33 vapors:

34 . The Stage 1 passive organic vapor surveys will be performed in the 218-W-3,
35 218-W-3AE, 218-W-4B, and 218-W-5 Landfills. Specific locations in these landfills
36 showed high concentrations (greater than 25 ng/sample) of organic vapors when surveyed
37 during Phase I-A characterization activities. Additional organic vapor surveys are needed
38 to focus locations for potential active organic vapor sampling. Passive organic vapor
39 samplers will be placed in a circular pattern around the point that showed an elevated
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concentration as a result of the Phase I-A surveys. Nine vapor samplers per Phase I-A
sample location will be spaced approximately 9.1 m (30 ft) apart in a circular pattern to
ensure some overlap of vapor detection. The landfills in which Stage I surveys will be
performed, as well as trench numbers, and specific coordinates for sampler placement are
listed in Table A3- 1.

The Stage 2 passive organic vapor surveys will be focused on those areas that showed a
strong metallic signature during geophysical investigations performed as part of Phase I-
A characterization activities. Passive organic vapor surveys will be used to determine if
containers of carbon tetrachloride or other organic liquids may have been disposed of in
these landfills. Carbon tetrachloride and other organic liquids were used in large
quantities at the Plutonium Finishing Plant and other facilities during their operating
history. The vapor samplers will be spaced approximately 9.1 m (30 ft) apart in a circular
array to ensure some overlap of vapor detection. The number of samples per location
will vary depending on the size and shape of the geophysical signature. The landfills in
which Stage 2 surveys will be performed, as well as trench numbers, and specific
coordinates for sampler placement are listed in Table A3-2.

Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages)

Trench tion WSP West/WSP North (Hanford West/Hanford East)
Number Sample Loca

218-H -3A Landfill
T04-A-1 576300/147227 (77901 44500)

T04-A-1a 576291 147227 (77901 44530)

T04-A-l b 576282/1 4722 7 (77901/44560)

T04-A-Ic 576310/ 47227 (7790144470)

T04 T04-A-Id 576319/147227 (77901,'44440)

T04-A- le 576300/147236 (7793 1/44500)
T04-A-If 576300/147245 (77961'44500)

T04-A- I g 576300 1472 7 (77871/44500)

T04-A-lb 576300/147208 (77841 44500)

T-0-A-l 576288/147260 (78010 44540)

TO-A-la 576279/147260 (78010/44570)

1T)5-A-lb 576270/147160 (78010'44600)

TOS-A- Ic 576297/147260 (78010 44510)

TO TOS-A-I d 576306 147260 (78010,44480)

TOS-A- e 576288/147269 (78040 44540)

TO5-A- If 576288/147278 (78070/44540)

TO5-A-I 576288/14725 1 (77980 44540)

105-A-lb 576288 147241 (77950/44540)
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Table A3- 1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages)

Trench
Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

T12-A-I 576203/147254 (77992/44820)
T12-A-la 576194/147254 (77992/44850)
T12-A-lb 576185/147254 (77992/44880)
T12-A-Ic 5762 12/147254 (77992/44790)

T12 TI2-A-Id 576221/147254 (77992/44760)
T 2-A-le 576203/147263 (78022/44820)
T12-A-l f 576203/147272 (78052.44820)
T12-A-hz 576203/147245 (77962/44820)
T12-A-1h 576203/147236 (77932/44820)
T1 9-A-1 576100/147086 (77443/45160)

T19-A-la 576090/147086 (77443/45190)
T19-A-lb 576081/147086 (77443/45220)
T 9-A- I c 576109/147086 (77443/45130)

119 T19-A-Id 576118/147087 (77443/45100)
T19-A-le 576100/147096 (77473/45160)
T19-A-If 576100/147105 (77503/45160)
T19-A-IL 576100/147077 (77413/45160)
T19-A-lb 576100/147068 (77383/45160)
T22-A-I 576063/147235 (77931/45280)

T22-A-la 576054/147235 (77931/45310)
T22-A-lb 576044/147235 (77931/45340)
122-A-lc 576072/147235 (77931/45250)

T22 T22-A-Id 576081/147235 (77931/45220)
T"2-A-le 576063/147244 (77961/45280)
T22-A-If 576063/147253 (77991/45280)
T22-A- I 576063/147226 (77901/45280)
T22-A-lb 576063/147217 (77871/45280)

T24

T24-A-I 576039 147087 (77445/45360)
T24-A-la 576030 147087 (7744545390)
T24-A-l b 576020/147087 (77445 45420)
T24-A-Ic 576048/147087 (7744545330)
T24-A-Id 5760 7/147087 (7744545300)
T24-A-le 576039/147096 (7747i 45360)
T24-A-If 576039/147105 (7>0545360)
T24-A-Ig2

T24-A-lh
576039/147078 (77415 /45360)
576039/147069 (77385/45360)
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Table A3-1. Stage I Passive Soil Vapor Survey Locations. (7 Pages)

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East)
Number

T29-A-I 575978/147126 (77573/45560)

T29-A-1a 575968/147126 (77573/45590)

T29-A-lb 575959/147126 (77573/45620)

T29-A-lc 575987/147126(77573/45530)

T29 T29-A-ld 575996/147126 (77573/45500)

T29-A-1e 575978/147135 (77603/45560)

T29-A-I f 575978/147144 (77633 45560)

T'Q-A-hl 575978/147117 (77543/45560)

T29-A-Ih 575978/147108 (77513/45560)
T31-A-I 575953/147118 (77548/45640)

T31-A-la 575944/147118 (77548/45670)

T31-A-lb 575935/147118 (77548,45700)
T31-A-1c 575962/147118 (7754845610)

T31 T31-A-1d 575972/147118 (77548/45580)
T31-A-le 575953/147127 (77578/45640)

T31-A-lf 575953'147136 (77608/45640)
T3I-A-1g 575953/147109 (77518,45640)

T31 -A- I h 575953/147100 (77488/45640)
T33-A-1 575929/147259 (78012 45720)

T33-A-la 575919/147259 (78012,45750)

T33-A-lb 575910/147259 (78012/45780)

133-A-Ic 575938/147259 (78012,45690)
T33 T33-A-id 575947/147259 (78012/45660)

T33-A-le 575929/147269 (78042/45720)
T33-A-If 575929/ 147278 (78072/45720)
T33-A- I g 575929/147250 (77982/45720)
T33-A-Ib 575929/147241 (77952 45720)

T34-A-I [ 575916/147265 (78029 45760)

T34-A-Ia 575907:147265 (78029 45790)
T34-A- b 575898/147265 (7801945820)

T 4-A- Ic 575925/147265 (78029 45730)
134 T,4-A-Id 575935/147265 (78029 45700)

T34-A-le 575916/147274 (78059,45760)

T34-A-If 575916 147283 (78089 45760)

T34-A-]H 575916/147255 (77999 45760)

T34-A-lh 575916/147246 (77969 4>760)
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Table A3-l. Stage I Passive Soil Vapor Survey Locations. (7 Pages)

Trench
Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

T35-A-1 575904/147265 (78030/45800)
T35-A-1 a 575895/147265 (78030/45830)
T35-A-1 b 575886/147265 (78030/45860)
T35-A-lc 575913/147265 (78030/45770)

T35 T35-A-Id 575922/147265 (78030/45740)

T35-A-1e 575 04/I47274 (78060/45800)
T35-A-lf 575904/147283 (78090/45800)
135-A-Ig 575904/147256 (78000/45800)
T35-A-lh 575904/147247 (77970/45800)
T46-A-I 575771/147084 (77438/46240)

T46-A-la 575761/147084 (77438/46270)
T46-A-lb 575752/147084 (77438/46300)
T46-A-ic 575780/147084 (77438/46210)

T46 T46-A-1d 575789/147084 (77438/46180)
T46-A-Ie 575770/147093 (77468/46240)

T46-A- If 575770/147102 (77498/46240)
T46-A- I 575771/147075 (77408/46240)
T46-A-lh 575771/147066 (77378/46240)
TSI-A-I 576349/147134 (77597/44340)
TSI-A-Ia 576340/147134 (77597/44370)
TSI-A-lb 576331/147134 (77597/44400)
TSI-A-lc 576359/147134 (77597/44310)

TSI TSI-A-Id 576368/147134 (77597/44280)
TSI-A-le 576349/147143 (77627/44340)
TSI-A-1f 576349/147152 (77657/44340)
TS1-A-I, 576349'147125 (77567/44340)
TSI-A-lh 576349 1471 16 (77537/44340)
TS3-A-1 576374 147209 (77844,44260)
TS3-A-Ia 576364 147209 (77844/44290)
TS1-A-lb 576355.147209 (77844 44320)
TS3-A-1c 576383,147209 (77844 44230)

TS3 TS3-A-Id 576392/147209 (77844/44200)
TS3-A-le 576374/147219 (7874/44260)

S3-A-if 576374/147228 (77904/44260)
TS3-A-Ic 576374/147200 (77814'44260)
TS3-A-lb 576374,147191 (77784/44260)
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages)

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East)Number

TS6-A-l 576410/147258 (78002/44140)

TS6-A-Ia 576401/147258 (78002/44170)

TS6-A- lb 576392/147258 (78002/44200)

TS6-A-Ic 576419/147258 (78002/44110)

TS6 TS6-A-i d 576428/147258 (78002/44080)

TS6-A-le 576410/147267(78032/44140)

TS6-A- If 576410/147276 (78062/44140)

TS6-A-I g 576410/147248 (77972/44140)

TS6-A-Ib 576410/147239 (77942/44140)

TS8-A-1 576435/147146 (77634/44060)

TS8-A-la 576426/147145 (77634/44090)

TS8-A-1 b 576416/147145 (7763444120)

TS8-A-1c 576444/147146 (77634/44030)

TS8 TS8-A-I d 576453/147146 (7763444000)

TS8-A-l e 576435/147155 (77664/44060)

TS8-A-If 576435/147164 (77694 44060)

TS8-A- I 576435/147136 (77604/44060)

TS8-A-1 h 576435/ 147127 (77574/44060)

TS9-A-I 576447/147170 (77713,44020)

TSQ-A-1a 576438/147170 (77713/44050)

TS9-A-Ib 576429/147170 (77713/44080)

TS9-A-lc 576456/147170 (7771343990)

TS9 TS9-A-ld 576465/147170 (77713/43960)

TS9-A-l e 576447/147179 (7774344020)

TS9-A-If 576447/147188 (77773/44020)

TS9-A- I 576447/147160 (77683/44020)

TS9-A-lI 576447'147151 (77653/44020)

218-H -3AE Landfill
T05-A-I 575788/146842 (76642'46186)

T05-A-la 575778/146842 (76642,46216)

T05-A-Ib 575769/146842 (76642 46246)

T05-A-1 c 575797/146842 (76642/461 56)

T05 T05-A-Id 575806/146842 (76642 46126)

T05-A-1 e 575788/14685 1 (76672 46186)

TO5-A- If 575788/146860 (76702,46186)

T05-A-Ig 575788/146832 (76612 46186)

T05-A-Ib 575788.146'm" (76582 46186)
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages)

Trench
Number Sample Location WSP West/WSP North (Hanford West/Hanford East)

T08-A- I 575826/146924 (76911/46060)
T08-A-ia 575817/146924 (76911/46090)
T08-A-lb 575807/146924 (76911/46120)
T08-A-Ic 575835/146924 (76911/46030)

TOS T08-A-Id 575844/146924(76911/46000)
T08-A-J e 575826 146933 (76941/46060)
T08-A-I f 575826/146942 (76971/46060)
T08-A-1g 575826/146915 (7688 1/46060)
T08-A-Ih 575826/146905 (76851/46060)
TIO-A-1 575904/146839 (76631/45804)
TI0-A-1a 575895/146839 (76631/45834)
T10-A-lb 575886/146838 (76631/45864)
T10-A-Ic 575913/146839 (76631/45774)

110 T10-A-Id 575922/146839 (76631/45744)
T1O-A-le 575904/146848 (76661/45804)
T10-A-If 575904/146857 (76691/45804)
TI0-A-lg j 575904/146829 (76601/45804)
T]IO-A-lh 575904/146810 (76571:45804)

218-WH-4B Landfill
108-A-1 577449/147194 (77784/40732)

T08-A-I a 577440/147194 (77784/40762)
T08-A-l b 577431/ 147194 (77784/40792)
T08-A-Ic 577458/147194 (77784/40702)

108 108-A-Id 577467/147194 (77784/40672)
T08-A-le 577449/147203 (77814/40732)
T08-A-If 577449/147212 (77844/40732)
T08-A-I g 577449/147185 (77754/40732)
T08-A-Ih 577449/1471 75 (77724/40732)

218-W -4C Land/ill

T58

T58-A-I 578309 /147247 (77953/37910)
T58-A- I a 578300/1 47247 (77953/37940)
T58-A-lb 578290/147247 (77953/37970)
T58-A-Ic 578318/147247 (77953/37880)
T58-A-Id 578327/147247 (77953/37850)
T58-A-Ie 578309/147257 (77983/37910)
158-A-If 578309/147266 (78013/37910)
T58-A-1g 578309/147138 (77923/37910)
158-A-i Ih 578309/147229 (77893/37910)
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Table A3-1. Stage 1 Passive Soil Vapor Survey Locations. (7 Pages)

Trench Sample Location WSP West/WSP North (Hanford West/Hanford East)
Number

218-W -5 Landfill
T22-A-1 576012/147477 (78724/45445)

T22-A-la 576003/147477 (78724/45475)

T22-A-lb 575994/147477 (78724/45505)

T22-A-I c 576021/147477 (78724/45415)

T22 T22-A-ld 576030/147477 (78724/45385)

T22-A-le 576012/147486 (78754/45445)

T22-A-If 576012/147495 (78784/45445)

T22-A-Ilg 576012/147467 (78694/45445)

T22-A-Ih 576012/147458 (78664/45445)

WSP = Washington State Plane.

Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages)

Sample WSP West/WSP North (Hanford West/Hanford East)Location
218-E-5 and 218-E-5A

573446/137028 (53949,44454)

573385/137033 (5415 144471)

- 573385/137022 (54151 44435)

4 573437/137046 (53978/44514)

573350/137064 (54264/44573)

6 573353/137049 (54254,44523)

7 573401/137092 (54096/44666)

8 573437/137094 (53978 44670)

9 573343/137085 (54286,44642)

10 573437/137076 (53978,44611)

I I 573431/137085 (53998/44641 )

12 573418/137128 (54042,44784)
218-E-8

575136/ 137193 (48404 44981)

575419/137200 (47475 44999)

218-E-2A
573492/135990 (53809,41048)

218-E-1
574706/135678 (49828,40014)
574749/135544 (49689:39573)

574742/]35568 (49712/39652)

4 574738/135687 (49722!40041)

574779/135564 (49589/39638)
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Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages)
Sample

Location WSP West/WSP North (Hanford West/Hanford East)

218-E-12A

574952/136676 (49010/43287)

574952/136699(49010/43361)

574863/136710 (49304/43399)
4 574840/136744 (49378/43510)

574814/136751 (49464/43535)
6 574989/136949 (48888/44181)
7 574836/136979 (49388/44281)
8 574836/136994 (49388/44330)
9 574026/136994 (52( 046/44338)

10 575026/137017 (48764/44406)

218-W-I and 218-W-2
566152/136048 (77892/41302)
566339/136053 (77277/41317)

3 566182/136263 (77792/42007)
4 566302/136300 (77398/42129)
5 566342/136345 (77267/42274)
6 566172/135988 (77827/41105)
7 566260/135978 (77538/41071)
8 S6675/'136178 (77488/41727)

218-W-1,A
1 567013/137088 (75057/44708)

564028/137088 (84852/44732)

3 56701 3/137100 (75057/44747)
4 567004/137124(75087/44826)

567007/137136 (75077/44865)
6 567097/137157 (74781/44933)
7 567019/137166 (75037/44964)
8 567079/137190 (74840/45042)
9 567115/137181 (74722/45012)
10 567121/137214 (74702/45120)
11 566989/137190 (75135/45043)
12 567001/137208 (75096,45102)
13 , 567181/1371 1 (74505/45110)

218-W-2,4
1 ~56626 1/136758 (77529/43632)

566328/136661 (77309/43311)
3 566428/136658 (7698 1/43302)
4 566411, 136731 (77038/43540)

566461/136813 (76873/43811)
6 566393/1-36868 (77094/43992)
7 566348/136888 (77241/44058)
8 566301/136903 (77397/44107)
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Table A3-2. Stage 2 Passive Soil Vapor Survey Locations. (3 Pages)

Sample WISPWeIstWSP North (Hanford West/Hanford East)
Location

9 566533/136848 (76635/43925)

10 566303/136963 (77388/44304)

11 566545/136906 (76595/44113)

12 566508/136921 (76716/44163)

13 566456/136938 (76888/44221)

14 566418/136953 (77011/44270)

15 566376/136966 (77150/44312)

16 566328/136986 (77306/44378)

17 566578/136923 (76486/44171)

18 566583/136943 (76470/44236)

19 566653/136943 (76240/44236)

218-W-3
566112/136690(78019/43408)

2 566103/136713 (78046/43484)

3 566118/136702 (77999/43447)

4 566179/136717 (77797/43496)

5 566154/136791 (77878/43740)

6 566134/136807 (77944/43792)

7 566196/136802 (77743/43777)

8 566214/136797 (77681/43759)

9 566214/136800 (77681/43769)

10 566308/136813 (77375/43813)

11 566235/136800 (77612/43769)

12 566235/136750 (77613/43606)
218-W-l1

1 566170/136328 (77829/42222)

2 566184/136330 (77785/42227)

3 566203/136328 (77721/42222)

4 566248/136333 (77573/42236)
WSP -= Washington State Plane.
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I A3.t.1.1.3 Positional Surveying

2 All sampling locations established during this sampling activity will be surveyed after the
3 sampling and decommissioning activities are completed. Surveys will be performed according
4 to approved procedures. Data will be recorded in the North American Vertical Datum of 1988
5 (NAVD88) and the Washington State Plane (South Zone) North American Datum of1983
6 (NAD83), with the 1991 adjustment for horizontal coordinates. All survey data will be recorded
7 in meters and feet.

8 A3.1.1.2 Surface Geophysical Surveys

9 The geophysical techniques used in previous investigations at the 200-SW-2 OU landfills in
10 2005 and 2006 were the GPR, EMI, and TMF methods. These methods were selected because
I 1 they are cost-effective and nonintrusive and have been successful in similar waste
12 characterization projects conducted at the Hanford Site. These same methods may be used for
13 the scope addressed in this SAP; however, other methods also may be considered for application.
14 Brief descriptions of the GPR, electromagnetic induction, and TMF methods are provided in the
15 following subsections.

16 Landfills selected for surface geophysical investigations are listed in Table A3-3. This table also
17 lists number of trenches (if known), as well as total surface area of the landfill to be surveyed.
18 The total surface area may be reduced if no-walk or no-drive zones are present in these landfills
19 that would limit access by workers and survey equipment.

Table A3-3. Geophysical Survey Locations.

Landfill Length in m Width im Number of Estimated Area in
(tw (ft) Trenches ha (i-es)

218-E-2 165 (541) 134 (441) b 0.20(0,51)
218-E-4 238 (780) 61 (200) L38 (34)
218-E-9 130 (427) 30(100) b 0.39 (0.96)
218-W-4A 320 (1,050) 267 (875) 30 7(18)

Total 9 (23)
aAll dimensions are approximate.
'No infonnation is available to determine the number of trenches for these sites.

20 A3.1.1.2.1 Frequency-Domain Electromagnetic Induction

21 The Geonics EM31 Terrain Conductivity Meter3 is a frequency-domain EMI instrument that is
22 designed to measure the apparent electrical conductivity of soil and to detect ferrous and
23 nonferrous metal objects to a depth of approximately 3 to 4 m (10 to 12 ft) (in ideal situations).
24 The EM3 1 consists of a transmitter coil and receiver coil at either end of a 4 m (12 ft) long

' Geonics EM31 is a trademark of Geonics Limited, Mississauga, Ontario, Canada.
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1 boom. The transmitter generates pulses of electromagnetic energy (the primary field) at regular
2 intervals, which are transmitted into the ground where they induce eddy currents in electrically
3 conductive material (soil and/or metal objects). The induced eddy currents generate their own
4 electromagnetic field (the secondary field), which transmits back toward the instrument. The
5 receiver coil on the EM31 measures and records the strength of the secondary field both in phase
6 and out of phase with the primary field transmitter. The in-phase component of the measurement
7 is most strongly influenced by the presence of metallic objects in the subsurface, while the
8 out-of-phase component is directly related to the electrical conductivity of the surrounding soil.

9 The normal mode of operation is to mark out regularly spaced data-collection lines and then
10 walk down the lines with the instrument held at hip height, collecting data at regularly spaced
11 intervals. Both the in-phase and the out-of-phase (terrain conductivity) measurements are
12 collected and plotted for analysis. The instrument is most useful for locating large
13 concentrations of buried metallic objects and for detecting subtle shifts in background soil
14 properties. While the EM31 is capable of detecting drum-size metallic objects to a depth of 3 to
15 4 m (10 to 12 ft) in ideal situations, the lateral resolution of the position of detected objects is on
16 the order of +/-1 m.

17 Conditions that limit the detection capability of the EM31 include high-background soil
18 conductivities and proximity to cultural interference such as buildings and fences. High soil
19 conductivities have the effect of limiting the depth of investigation of the instrument, because
20 they significantly attenuate the propagation of the primary and secondary fields. This same
21 phenomenon limits GPR depth of investigation in areas of high soil conductivity. Large,
22 metallic surface features effectively can skew the results of the data. Sites with a significant
23 number of buried utilities also may generate data that are difficult to interpret.

24 A3.1.1.2.2 Total Magnetic Field/Vertical Gradient

25 A magnetometer measures the intensity of the earth's magnetic field. The presence of ferrous
26 material, man-made or natural, creates local variations in the strength of the earth's overall
27 magnetic field. These variations are proportional to several factors, including the mass of the
28 ferrous material and the distance between the ferrous material and the detector. The distance is
29 significant, because it changes the response by a factor of one over the distance cubed. The
30 primary measurement that will be taken is the TMF intensity. The TMF, as the name implies, is
31 a summation of all of the magnetic variables around the sensor. When the ferromagnetic sources
32 are close to the detector, large variations in the TMF can occur. Therefore, it often is difficult to
33 differentiate individual anomalies based on the TMF alone.

34 To improve the resolution of a magnetic survey, the magnetic gradient also can be measured.
35 This is accomplished by making two simultaneous TMF measurements at each data point, using
36 two sensors separated by a fixed vertical distance. The difference between the two
37 measurements is the vertical magnetic gradient (referred to in this document as the magnetic
38 gradient). The response to ferrous material falls off at a rate of one over the distance to the
39 fourth power. Because of this, the magnetic gradient measurement should help differentiate

,40 individual anomalies and waste boundaries better than the TMF alone. Both the TMF and
41 gradient values typically are displayed on contour maps for analysis.
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1 A3.1.1.2.3 Ground-Penetrating Radar

2 The GPR system uses a transducer to transmit electromagnetic energy into the ground.
3 Interfaces in the ground, defined by contrasts in dielectric constants, magnetic susceptibility, and,
4 to some extent, electrical conductivity, reflect the transmitted energy. The GPR system then
5 measures the travel time between transmitted pulses and the arrival of reflected energy. Buried
6 objects (such as pipes, barrels, foundations, wires) can cause all or a portion of the transmitted
7 energy to be reflected back toward a receiving antenna. Geologic features such as cross-bedding,
8 lateral and vertical changes in soil properties, and rock interfaces also can cause reflections of a
9 portion of the electromagnetic energy.

10 The velocity of the electromagnetic energy primarily is controlled by the dielectric constant and
11 magnetic susceptibility of the medium. For calculating depth, values of electromagnetic
12 velocities are determined by measurement, experience in an area, ties to known buried reflectors,
13 and knowledge of the subsurface medium.

14 The effective depth of investigation is a function of the transmitted power, receiver sensitivity,
15 frequency of the antenna, and attenuation of the transmitted energy from the geologic medium.
16 The maximum depth of investigation may vary significantly as a result of changing soil
17 conditions. High attenuation and, therefore, smaller penetration depths of the electromagnetic
18 energy typically occur where the soil conductivity is elevated and/or in areas with numerous
19 reflective interfaces. Depth of investigation also is affected by highly conductive material, such
20 as metal drums or pipes, that essentially reflects all of the energy. The method cannot "see"
21 directly below areas of highly reflective material, because all of the energy is reflected.

22 The reflected energy provides the means for mapping the subsurface features of interest, whether
23 synthetic or geologic.

24 A3.1.1.2.4 Survey Grid Parameters

25 Civil survey coordinates shown on the site drawings will be used to develop base grids at each
26 site. Base grids will be created on centers of a chosen distance throughout the individual sites.
27 The coordinates of the nodes will be supplied to Fluor Hanford civil survey personnel, who will
28 use Global Position System instrumentation to stake the grids in the field. Personnel then will
29 mark data collection lines at set intervals between the nodes.

30 The geophysical data plots will be presented in local grid coordinates. The local grids generally
31 are established by assigning, to the southwestern-most grid node, the arbitrary location of
32 North 100, East 100 (NIOO/E100). Positions then can be measured from this position. In some
33 instances, the grids may be expanded after establishment and therefore may have coordinates less
34 than NI00/E100. The interpretation drawings for each site will show Washington State Plane
35 coordinates (in meters) for selected grid nodes, allowing a tie between them and the local
36 grid coordinates.
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1 A3.1.1.2.5 Sampling Design for Surface Geophysical Surveys

2 Surface geophysical investigations will be performed as reconnaissance-type surveys that are
3 aimed at defining the following characteristics:

4 . Locations of landfill trench edges, ends, and centerlines

5 * Locations of buried waste or other significant features/anomalies

6 0 Presence and extent of voids within a given trench

7 * Definition of most likely waste container type (e.g., wood, metal boxes, metal drums,
8 cardboard, waste item)

9 a Differentiation between different types of waste containers in a given trench

10 . Depth of soil cover above waste items

11 . Depth to trench bottom (where possible).

12 The depth of investigation for the geophysical instruments used in this work is limited to
13 approximately 3 to 4 m (10 to 12 ft). Geophysical survey locations are indicated in Table A3-3.
14 Unless otherwise noted, the entire landfill will be surveyed using geophysical techniques.

15 A3.1.1.3 Visual Inspections and Historical Information Reviews for Unused Portions of
16 Landfills

17 Portions of three of the RCRA TSD-unit landfills within the 200-SW-2 OU never have received
18 buried waste. Annexes of the 218-W-4C and 218-E-10 Landfills, as well as unused portions of
19 the 218-E-12B Landfill, were intended to be used for future disposal of waste; however, no
20 waste disposals are known to have taken place in these areas. In addition, the 21 8-W-6 Landfill
21 is not known to have received waste. Although this landfill is not in the scope of this
22 RI/FS work plan, coordination with the 200-MG- 1 OU may be performed to investigate this
23 landfill during the same timeframe that the other areas are investigated. The 200-SW-2 and
24 200-MG-I OUs will evaluate and take advantage of efficiencies that could be realized from
25 coordination of these activities.

26 Visual inspection of unused portions and annexes of landfills will be performed during site
27 walkdowns, coupled with review of aerial photographs, to locate disturbed soil within these
28 areas. Areas that appear to be disturbed may be surveyed using geophysical techniques and/or
29 radiological surveys to ensure that no waste is buried in these areas. Other historical information
30 also may be reviewed to determine if waste has been buried at these sites.

31 After field surveys are completed, these areas of unused landfills will be administratively
32 reclassified in the Waste Information Data System database. Those steps required to reclassify
33 these areas are described in Chapter 5.0 of the RI/FS work plan.
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1 A3.1.2 Intrusive Data-Collection Techniques

2 Intrusive characterization techniques to be used during Phase I-B consist of geophysical logging
3 of existing monitoring wells, direct-pushes within the boundaries of the landfills, and remote
4 camera and radiological surveys of potentially unused caissons. These techniques can provide
5 data on radionuclides, physical parameters, chemicals, and other characteristics that add to the
6 understanding of the nature and extent of contamination. The following subsections describe the
7 techniques to be used in Phase I-B.

8 A3.1.2.1 Downhole Geophysical Logging

9 Logging data from existing monitoring wells will be reviewed for applicability to 200-SW-2 OU
10 landfills. Information regarding soil moisture content with depth, site stratigraphy, and the
11 presence of radionuclides or other contaminants is of particular interest in support of efforts to
12 determine the nature and extent of contamination. Phase I-B will provide preliminary
13 information and support site investigation scoping for subsequent intrusive phases focused on
14 determining the nature and extent of contamination. At least one upgradient and one
15 downgradient monitoring well will be logged with a high-resolution spectral gamma-ray logging
16 system to provide continuous vertical logs of gamma-emitting radionuclides, and with a neutron
17 moisture-logging system to identify moisture changes (additional wells may be logged
18 depending on the results from the upgradient and downgradient wells). The spectral gamma
19 logging of existing wells in the vicinity of a landfill can be a cost-effective method of providing
20 data on the vertical and lateral distribution of gamma-emitting radionuclides. The spectral
21 gamma logging system uses instrumentation to identify and quantify gamma-emitting
22 radionuclides in wells as a function of depth.

23 The spectral gamma logging system uses laboratory-grade high-purity germanium detectors or
24 sodium iodide detectors to collect gamma energy spectra at discrete depth increments.
25 Radionuclide identification and assay are based on characteristic gamma emissions associated
26 with decay. At each depth increment, the gamma energy spectrum is analyzed to detect peaks,
27 and to determine net count rate, counting error, and minimum detectable activity for each peak.
28 The energy resolution capability of the detector varies between approximately 2 and 4 keV,
29 depending on energy level and background activity. Net counts from individual gamma energy
30 peaks are processed with the detector calibration function, dead time correction, casing
31 correction, and water correction to determine the bulk concentration, analytical error, and
32 minimum detectable level. All quantities are reported in picocuries per gram. For selected
33 radionuclides, specific regions of interest can be "forced" to determine the minimum detectable
34 activity even when no peak is detected. Thus, the minimum detectable activity and analytical
35 error are calculated on a point-by-point basis and shown on the log plot. The minimum
36 detectable activity depends on the intensity (yield) of the characteristic gamma ray, detector
37 efficiency, casing thickness, and background activity level.

38 A logging system is defined as a unique combination of downhole sonde (detector) and logging
39 system (cable, winch, power supply, control system, and data acquisition system). The spectral
40 gamma logging system and the neutron moisture logging system are calibrated on an annual
41 basis, or after any significant repairs or modifications to either the sonde or the logging system.
42 Calibration measurements are made at the Hanford Calibration Facility, located near the central
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I weather station, just east of the Hanford Site 200 West Area. Each calibration is documented
2 with a calibration certificate.

3 The neutron-moisture logging system, which measures moisture, employs a weak americium
4 beryllium neutron source and neutron detector to provide a direct reading of hydrogen atom
5 distribution in the soil surrounding the borehole. This detector will be used to measure
6 continuous vertical moisture in the vadose zone. The spectral gamma logs will be used to aid in
7 determining the vertical distribution of radionuclides in the vadose zone beneath the landfills and
8 to aid in geological interpretation of subsurface stratigraphy.

9 The spectral gamma logging equipment calibration is conducted annually, and the data acquired
10 during the calibrations are used to derive factors that convert measured peak-area count rate to
I I radionuclide concentrations in picocuries per gram. Corrections are applied to the data to
12 compensate for the gamma ray attenuation by the casing.

13 A3.1.2.1.1 Sampling Design for Geophysical Logging of Existing Wells

14 Table A3-4 lists wells within 50 m (164 ft) of the 24 landfills in the scope of this SAP that are
15 currently available for logging. Following review of existing logging data and determination of
16 applicability and utility in determining site stratigraphy. soil moisture content, and presence of
17 contamination, the logging techniques listed in the section above will be used to log at least one
18 upgradient and one downgradient well if no information exists.

19 Geophysical logging data will be collected in HEIS: a summary report also will be prepared by
20 the logging contractor to document the logging activity and results. The logging summary
21 reports will be documented in the field summary report so they can be referenced in the RI report
22 and other documents as necessary.

23 A3.1.2.2 Direct-Push Techniques and Logging

24 Direct-push techniques (DPT) use a pushing method, such as a diesel hammer, hydraulic
25 hammer, cone penetrometer, or GeoProbe, to penetrate the vadose zone to obtain downhole
26 geophysical data (e.g., small-diameter spectral gamma. moisture). These methods generally are
27 limited in the depth of penetration and in sample volume as compared to borehole drilling: they
28 generally are less expensive than drilling, however. In general, these methods do not generate
29 drill cuttings, thereby minimizing personnel exposure to contamination and minimizing the
30 volume of investigation-derived waste.

31 Direct-push holes will be installed to obtain spectral gamma. neutron moisture, and/or passive
32 neutron logs as discussed in the following section. Direct-push holes are decommissioned in the
33 same manner as standard boreholes, in accordance with appropriate state regulations. Maximum
34 depth for these techniques is near 33 m (100 ft). based on experience at the Hanford Site.

GeoProbe is a reiistered trademark of Kejr. Inc.. Salina. Kansas.
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Table A3-4. Existing Wells Available for Logging. (4 Pages)
Drill Hanford Hanford

Well Name Well Purpose Date Last Drill Date Depth Easting Northing Landfill within 50 n

Sampled (ft) Coordinate Coordinate

B2485 Unclassified Unknown 30-Apr-96 99 574431.043 136501.929 216-C-9

B2484 Unclassified Unknown 30-Apr-96 99 574393.288 136495.588 218-C-9

B2486 Unclassified Unknown 30-Apr-96 102 574393.488 136504.880 218-C-9

B2487 Unclassified Unknown 30-Apr-96 104 574430.167 136492.918 218-C-9

299-E28-26 Groundwater 22-Dec-06 6-Nov-87 329 572941.553 137024.016 21 8-E-lt

299-E28-27 Groundwater 22-Dec-06 29-Sep-87 302 573226.784 137070.063 218-E-10

299-E28-28 Groundwater 18-Jan-07 17-Apr-90 296 572804.351 137108.259 218-E-10

299-E32-10 Groundwater 19-Dec-06 15-Apr-92 246 572951.130 137741.690 218-E-10

299-E32-2 Grounidwaler 19-Dec-06 30-Sep-8 7  289 572648.020 137467.509 218-E-10

299-E32-3 (iroundwaler I0-Jan-07 30-Sep-87 304 572600.614 137383.996 218-E-10

299-F32-4 Groundwater 3-Jan-07 30-Sep- 87  311 572603.743 137187.218 218-E-10

299-E32-5 Groundwater 19-Dec-06 9-Nov-89 294 572599.697 137285.125 218-E-10

299-E32-6 GiroUndwaler 19-Dec-06 -Aug-91 279 572600.400 137515.100 2 18-E-l0

299-F32-7 Groundwater 3-Jan-07 26-jul-91 274 572600.380 137647.050 218-E-10

299-E32-8 Groundwater 10-Jan-07 10-Jun-91 257 572663.390 137741.470 218-E-10

299-E32-9 GrOundwaler 4-Jan-07 12-Jul-91 255 572795.110 137741.690 218-E-10

299-E33-10 Groundwaler 12-May-03 30-Apr-55 290 573255.504 137258.189 218-E- 10

299-F33- 28 Groundwater 10-Jan-07 15-Oct-87 278 573226.365 137375.019 218-F-10

299-E33-29 Groundwater 10-Jan-07 30-Sep-87 291 573227.858 137231.193 218-E-10

299-E33-30 Groundwater 21 -Dec-06 30-Sep-87 280 572923.796 137467.779 218-F-10

299-1733-34 Groundwater 21-Dec-06 23-Apr-90 240 573104.458 137740.427 218-E-10

299-E33-35 Groundwater 21-Dec-06 17-Apr-90 250 573220.798 137605.098 218-E-10

299-E27-109 Vadose Unknown 30-Apr-75 100 575124.874 136612.062 2 18-E-12A

299-E27-124 Vadose Unknown 31 -Mar-77 60 575108.300 136635.100 218-E-I2A

299-E27-15 Groindwaler 22-Dec-06 3-Oct-89 263 575095.256 136630.359 218-E-12A

299-E27-10 (Grundwaler 18-Jan-07 19-Aug-87 240 575100.298 137052.481 218-E-12B
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Table A3-4. Existing Wells Available for Logging. (4 Pages)

Well Purpose

Groundwaler

Groundwater

(roundwater

Groundwvater

GIroundwalter

Date Last
Sampled

30-Oct-06

I-Nov-06

I -Nov-06

I -Nov-06

7-Nov-06

Drill Date

I 8-Oct-89

I1-Nov-91

30-Sep- 8 7

3 1 -Aug-87

29-Oct-91

Drill
Depth

(ft)
265

246

257

245

249

Hanford
Easting

Coordinate

574652.930

574547.310

574759.080

574917.649

574284.400

Hanford
Northing

Coordinate

137062.736

137122.010

137044.178

137040.904

137224.570

Landfill within 50 m

218-E-12B

218-F- 12B

218-E-12B

2 18-E- I2B

2 18-E- 1213
299-1E34-12 GIrouindwater -Nov-06 15-Apr-92 248 574411.004 137168.544 218-E-12B
299-E34-2 roundwater 7-Nov-06 30-Sep-87 242 574634.810 137220.694 218-E-12B
299-1-34-5 GIroundwater I I-Apr-05 15-Aug-87 192 574643.809 137743.332 2 18-E-1213
299-E334-7 Groundwater I I-Aug-05 17-Oct-89 206 575274.184 137357.745 218-E-12B
299-E34-8 Groundwater -Nov-06 20-Apr-90 260 574206.438 137249.622 218-E-12B
299-E34-9 Groundwater 7-Nov-06 5-Nov-91 235 574186.020 137429.820 218-E-12 B

299-E35-51 Vadose Unknown N/A #N/A 575088.700 137069.300 218-E-12B
299-W I1-18 Groundwater 17-Aug-06 1-Mar-67 300 567181.916 137161.484 218-W- IA
299-WI 1-31 Groundwater 17-Feb-99 25-Feb-92 267 567221.580 137235.280 218-W- IA, 218-W-6
299-W6-4 Groundwater 24-Feb-00 26-Nov-91 258 567132.250 137290.490 218-W- I A, 21 8-W-6

299-W 15-49 Groundwater 28-Nov-06 1 -Nov-04 435 566307.200 135972.910 218-W-2, 218-W-4B
299-W 10-179 Vadose Unknown 31 -Aug-78 23 566242.787 136999.124 218-W-2A, 218-W-3A
299-W10-19 Groundwater 6-Sep-05 24-Jul-92 238 566346.190 137037.140 218-W-2A, 218-W-3A
299-W10-21 Groundwater 19-Sep-05 27-Aug-93 232 566583.991 137154.721 218-W-2A. 218-W-3AE

299-W10-20 Groundwater 16-Mar-06 18-Nov-93 251 566249.695 136866.607 218-W-3.218-W-3A,
218-W-2A

299-W7-] I Groundwater 22-Jan-02 24-May-91 235 566186.200 137636.000 2 1 8-V-3A
299-W7-2 Groundwater 19-Nov-97 30-Sep- 8 7 236 566302.803 137638.502 2 18-W-3A
299-W7-3 Giroundwater 26-Oc-06 23-Nov-87 477 566292.031 137638.641 218-W-3A

299-W10-31 Groundwater 3 -Ocl-06 20-Apr-06 279 566266.440 136968.340 218-NW-3A, 218-W-2A
299-W10-29 Groundwater 3-Oct-06 -Mar-06 287 566082.980 136828.740 218-W-3A, 2 18-W-3. 218-W-5

0
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Well Name

299-E27-l I
299-E27-17

299-E27-8

299-E27-9

299-E34-10



Table A3-4. Existing Wells Available for Logging. (4 Pages)

Date Last Drill Hanford lianford
Well Name Well Purpose Same Drill Date Depth Easting Northing Landfill within 50 in

Sampled (ft) Coordinate Coordinate

299-W7-4 G iroundwater 26-Oct-0 6 19-Nov-87 235 566408.771 137308.243 2 18-W-3A, 218-W-3AE

299-W7-12 Groundwater 23-Sep-05 28-May-91 245 566040.800 137636.300 2 1 8-W-3A, 218-W-5

299-W7-5 Groundwater 17-Mar-05 19-Nov-87 229 566476.026 137635.688 218-W-3AE

299-W7-6 Groundwater 29-Jan-03 2-Nov-87 243 566658.078 137636.314 218-W-3AE

299-W7-7 Groundwater 9-Sep-0 3  27-Nov-89 231 566566.749 137636.075 218-W-3AE

299-W15-2 GroUndwaier 23-Aug-06 I2-Aug-54 261 566093.762 136336.237 218-W-4A

299-W 15-224 Groundwater 22-Jan-07 8-Feb-06 274 566307.890 135926.080 218-W-4B

299-W 15-207 Vadose Unkiiown 31-Aug-78 27 566200.578 135874.550 218-W-4B

299-WI5-83 Groundwater 22-Jan-07 9-Aug-05 278 566304.520 135826.240 218-W-4[3

299-WI5-15 Groundwater 22-Jan-07 2-Sep-87 255 566088.805 135751.493 218-W-4B, 218-W-4C

299-W15-30 Groundwater 31-Jan-07 5-May-95 268 566304.617 135748.936 218-W-4B, 218-W-4C

244-W 15-1 Soil Tube 30-Mar-04 4-Nov-02 35 566252.657 135662.527 2 18-W-4C

244-W 15-2 Soil lube 30-Mar-04 4-Nov-02 10 566252.200 135662.527 218-W-4C

244-W15-3 Soil Tube 3-Jun-04 4-Nov-02 32 566305.250 135674.346 218-W-4(

299-W 15-14 Groundwater 27-Sep-05 15-Dee-76 581 566093.439 135648.274 218-W-4C

299-W.15-152 Groundwater 29-Jan-07 15-Sep-05 358 566309.400 135550.000 218-W-4C

299-W 15-16 Groundwater 29-Sep-05 10-Sep-8 7  244 566307.006 135733.625 218-W-4C

299-W15-17 Groundwater 31-Jan-07 28-Oct-87 450 566306.891 135718.958 218-W-4C

299-W 15-94 Groundwater 29-Jan-07 19-Sep-05 278 566307.580 135640.340 21 8-W-4C

299-W18-157 Soil lube 30-ALg-06 31-Aug-76 110 566357.809 135368.180 218-W-4C

299-W18-21 Groundwater 22-Jan-07 29-Jul-87 227 566097.700 134978.692 218-W-4C

299-W18-22 Groundwater 26-Jan-07 25-Sep-87 455 566088.632 134990.157 21 8-W-4C

299-W18-23 Groundwater 22-Aug-06 -Jul-87 255 566084.533 135342.438 218-W-4C

299-W18-24 Groundwater 18-Feb-03 10-Aug-87 240 566370.843 135346.316 218-W-4C

299-W18-247 Soil Tube 30-Jan-07 6-May-92 227 566503.137 135231.658 218-W-4C

299-Vl18-27 GIoundwater 15-Jan-03 7-May-91 239 566090.189 135226.541 218-W-4C

.4
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Table A3-4. Existing Wells Available for Logging. (4 Pages)

Well Purpose

GoI)Uteir

G round water

Groundw aler
Soil libe

Soil lube

Gioundwater

Grtottndwater

Gioundwater

GrOuMNwater

Grotidwater

Groundwaler

Gi oLttNwater

Groundwater

G1routnd waier

Grounldwatcr

r ounlwater

routIndwater

Uroundwater

Gjroutndwvaer

Giroundwaler

GrloundwNNater

N A not tpplicable.

Date Last
Sampled

14-Jul-98
17-Dec-90

20-Jan-99

19-Dec-06
26-Sep-06

12-Mar-02

3-Oct-06
9-Sep-03

29-Jan-03

I7-Nov-06

4-Apr-00

3-Oct-06

6-Jun-97

I -Sep-05

10-Apr-06

10-Apr-06

10-Ap-06

4-Feb-03

17-Juil-02

18-Aug-00

I8-Apr-00

Drill Date

9-May-91

15-Jan-59

29-Jul-92

N/A

14-May-96

Well Name

299-W18-28

299-W I8-3

299-W 18-32

CPT-l I

CPT-34

299-W 10-13

299-W10- 14
299-W7-1

299-W7-9

23-Jul-87

22-Oct-87

14-Mar-06

7-Aug-57

13-Feb-92

21 -May-92

14-Apr-92

24-Ocl-91

17-JUI-91
15-Oct-91

22-Feb-92

17-Apr-90

13-Mar-02 I 13-Dec-89

Drill
Depth

(ft)
230

450

225

107

86

250

462

245

252

Hanford
Easting

Coordinate

566092.569

566212.102

566515.584

566354.000

566375.560

566027.407

566017.194

565932.047

565844.438
21I8-W-5

271

295

283

476

278

280

259

472

276

441

253

244

241

565749.422

565657.655

566082.780

567214.128

567413.340

567162.516

566915.534

567318.740

567311.300

567118.180

567031.610

566858.212

566761.393

Hanford
Northing

Coordinate

135106.788

135529.497

134975.641

135334.000

135288.030

136606.806

136608.895

137647.125

137646.402

137646.639

137023.769

136739.330

137510.135

137453.050

137634.825

137635.159

137638.720

137638.800

137299.130

137363.120

137457.533

137636.665

Landfill within 50 m

2 18-W-4C

218-W-4C

218-W-4C

218-W-4C

218-W-4C

218-W-5

218-W-5

218-W-5

218-W-5

2I8-W-5

21 8-W-5, 21 8-W-3

218-W-6

2 18-W-6

2 18-W-6

218-W-6

218-W-6

218-W-6

2 18-W-6. 2 I8-W- IA

218-W-6, 2 1 X-W- I A

218-W-6, 218-W-3AE

218-W-6, 218-\V-3AE

fJJ

Li

2 5-Sep-87

18-Nov-87

30-Jul-87

I I -Apr-90

299-W8-l

299-W9-I

299-W 10-30

299-W6-1

299-W6- 10

299-W6-1l

299-W6-12

299-W6-6

299-"W6-7

299-W6-3

299-%W6-9

299-W7-10

299- W 7-8

0
0
m
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C
C
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I A3.1.2.2.1 Sampling Design for Direct-Push Techniques

2 The DPT will be used in the centers of each of the 24 landfills. The pushes will be located at the
3 coordinates listed in Table A3-5. Pushes will be placed in areas between trenches, so that the
4 buried waste is not penetrated. Logging, as described in Section A3.1.1.3, will be performed
5 within these pushes.

Table A3-5. Direct-Push Locations. (2 Pages)

Landfill Hanford Northing Coordinate Hanford Easting Coordinate

Land fill Centroids

218-C-9 136474.3 574615.3

218-E-1 135574.9 574754.7

21 8-E- 10 137267.6 572944.8

218-E-12A 136814.3 574935.1

218-E-12B 137197.1 574926.5

218-E-2 137077.9 5735 10.5

218-E-2A 136991.1 573545.8

21 8-E-4 1 36890.7 573497.0

218-E-5 1-37079.6 573417.1

218-E-5A 137087.6 573355.9

218-E-8 137224.7 575I15.4

218-E-9 137078.2 573584.2

218-W-l 136221.5 566205.1

218-W- 1 136318.6 566204.9

218-W-IA 137184.3 567059.8

21 8-W-2 1 6062.0 566205.5

218-W- 9 A 136907.2 566437.5

218-W-3 136746.3 566161.0

21 8-W-3A 137272.9 566228.4

218-W-3AE 137391.3 566616.5

218-W-4A 136490.9 566227.8

2 18-W-4B 135880.5 566190.6

21 8-W-4C 1 35352.5 566200.4

218-W-5 137164.6 565869.7

Additional Pushes Based on Area of Liquid Infiltration

218-W-3A 1375 1 3.7 566236.3

218-W-3A 137393.3 566236.6

218-\W-3A 1 37200.4 566237.2

218-W-3A 137127.9 566237.3

218-W-3A 136953.0 566179.2
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Table A3-5. Direct-Push Locations. (2 Pages)
Landfill Hanford Northing Coordinate Hanford Easting Coordinate

218-W-4B 135926.3 566190.5

218-W-4B 135834.6 566190.7

218-W-4C 135656.2 566191.3

218-W-4C 135526.0 566142.3

218-W-4C 135230.8 566212.9

218-W-4C 135109.1 566213.2

'18-E-12B 137065.3 574774.7

218-E-I 2B 137195.8 575011.8

218-E-12B 137198.3 574841.2

1 In addition to the center pushes, additional pushes will be performed in those landfills that have
2 experienced historical events, such as rapid snowmelt or infiltration of water, that could have
3 provided a mechanism to cause contaminant migration. The coordinates for this pushes are
4 listed in Table A3-5. Logging, as described in Section A3.1.1.3, will be performed within these
5 pushes.

6 Direct-pushes will be driven to a maximum depth of 33 m (100 ft), or to refusal. The vertical
7 direct pushes described above will be used to assess the stratigraphy under the landfills and
8 radiological conditions, and to direct future phase soil samples.

9 Logging data will be collected in HEIS: a summary report also will be prepared by the logging
10 contractor to document the logging activity and results. The logging summary reports will be
I I documented in the field summary report so they can be referenced in the RI report and other
12 documents as necessary.

13 A3.1.3 Investigation of Potentially Unused Caissons

14 The following sections describe the intrusive characterization techniques that will be used to
15 investigate caissons that are potentially unused. This investigation will determine if the suspect
16 caissons contain waste, or are in fact empty, as indicated by historical information.

17 A3.1.3.1 Radiological Surveys

18 Radiological screening of caisson interiors will be conducted by the radiological control
19 technician or other qualified personnel for evidence of radioactive contamination.
20 A pre-investigation background radiological survey will be performed around the caissons to
21 document the background radiological conditions in the area. Surveys of the caisson interiors
22 will be conducted using standard Hanford Site radiological survey equipment including
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I Geiger-Mueller- counters and/or sodium iodide detectors for beta-gamma emitting radionuclides
2 and portable alpha monitors for alpha-emitting radionuclides. Results of the radiological surveys
3 will be documented on a Radiological Survey Report for each caisson investigated.

4 Caissons to be investigated include those caissons in the 218-W-4A and 21 8-W-4B Landfills that
5 are believed to be empty/unused according to available historical documentation. These include
6 the 218-W-4A-C4, 218-W-4A-C6, 218-W-4A-C7. and 218-W-4A-C8 Caissons.

7 A3.1.3.2 Remote Camera Inspections

Remote camera inspections using a fiber optic camera or an equivalent, in conjunction with
adequate lighting equipment, will be performed in conjunction with the radiological surveys
described above to investigate those caissons that are believed to be unused based on historical
documentation. These techniques will verify that the caissons are free of waste, which will allow
administrative closure activities to be performed. Closure activities will include a
reclassification in the Waste Information Data S's/em database to a 'no-action" status.

Geiger-Mueller (radiation counter) is not a trademark.
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1 A4.0 HEALTH AND SAFETY PLAN

2 All field operations will be performed in accordance with Prime Contractor health and safety
3 requirements outlined in a site-specific health and safety plan. In addition, a work control
4 package will be prepared that will further control site operations. This work package will
5 include an activity hazard analysis, and will reference applicable radiological control
6 requirements.

7 The sampling processes and associated activities will take into consideration exposure reduction
8 and contamination control techniques that will minimize radiation exposure to the sampling
9 team, as required by minimum requirements established by 10 CFR 835, and provide the basis

10 for consistent and uniform implementation of radiological control requirements.

A4-1



DOE/RL-2004-60 DRAFT B

0

This page intentionally left blank.

0

0
A4-2



DOE/RL-2004-60 DRAFT B

1 A5.0 INVESTIGATION-DERIVED WASTE

2 No waste is expected to be generated as part of the Phase I-B characterization effort. With the
3 exception of the direct pushes, all of the proposed characterization techniques are minimally
4 invasive and not expected to generate waste. Because the direct pushes do not involve bringing
5 material to the surface, as is the case with conventional drilling techniques, only small quantities
6 of contaminated soil are expected to be generated as part of Phase I-B activities. However, there
7 is the potential for the direct-push rod to become contaminated because of use. This would
8 require decontamination or disposal. In addition, miscellaneous solid waste may be generated
9 from the direct-pushes. This includes gloves, wipes and potentially small quantities of soil, as

10 previously mentioned. In these cases, the waste would be managed in conjunction with an
11 approved waste control plan.

12 Because offsite laboratories to be used for sample analysis of the organic vapor samplers are
13 licensed to manage and dispose of used sample media, returns from offsite laboratories are
14 not expected.
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APPENDIX B

SUMMARY DESCRIPTIONS AND FIGURES OF WASTE SITES IN THE
200-SW-1 AND 200-SW-2 NONRADIOACTIVE AND RADIOACTIVE

LANDFILLS AND DUMPS OPERABLE UNITS
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APPENDIX B

2 SUMMARY DESCRIPTIONS AND FIGURES OF WASTE SITES IN THE
3 200-SW-1 AND 200-SW-2 NONRADIOACTIVE AND RADIOACTIVE
4 LANDFILLS AND DUMPS OPERABLE UNITS

5

6 The tables in this appendix contain descriptions of the 24 landfills within the 200-SW-2
7 Radioactive Landfills and Dumps Operable Unit (OU) that were considered during the data
8 quality objectives (DQO) process for this remedial investigation/feasibility study work plan
9 (Table B-1), as well as the 600 Area landfills (Nonradioactive Dangerous Waste Landfill

10 [NRDWL] and 600 Central Landfill [600 CL] [Solid Waste Landfill]).

II Table B-2 shows descriptions for fifteen 200-SW-I Nonradioactive Landfills and Dumps OU
12 and 200-SW-2 OU waste sites. These waste sites are included because they are co-located
13 within, or are close to, the twenty-four 200-SW-2 OU landfills that were considered in the
14 Phase I-B DQO process. Contamination potentially remaining from these sites may be located
15 within in-scope landfills. It should be noted that 13 of the 15 waste sites are "consolidated"
16 within 200-SW-2 OU landfills and will be remediated with the landfill, one waste site is
17 classified as "rejected,' and one as "no action." Those classified as "rejected" or "no action" do
18 not require any further remediation.

19 The information given in the tables is as follows:

20 0 Site Code: Identifying code assigned to the waste site by the Waste Inqtrnatioz Data
2I System database

22 * OU: Operable unit in which the site resides

23 . Site Name: Name(s), and aliases if any, by which the site is known

24 . Location: General description of where the site is located relative to better-known
25 Hanford Site landmarks

26 . Dates of Operation: Dates the site actively received waste

27 . Source Facility: Facility generating the waste

28 * Contaminant Inventory/Volume Released: Amount and type of waste inventory

29 * Depth: Maximum depth and/or height of waste site

30 . Waste Site Dimensions: Area of waste site in terms of length and width

31 * General Description: Description of the waste site, what it contains, whether waste is
32 on the surface or buried, whether any special structures exist, and whether any special
33 history or stabilization notes or other pertinent information exists.

34 Figures B-1 through B- 18 depict the 24 landfills in the scope of the 200-SW-2 OL. Figure B- 19
35 depicts the NRDWL and 600 CL Landfills in the 200-SW- I OU.
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Figure B-1. 218-C-9 Landfill.
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Figure B-2. 218-E-I Landfill.
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Figure B-3, 218-E-2, -2A, -4, -5, -5A, and -9 Landfills.
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Figure B-4. 218-E-10 Landfill.
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Figure B-5. 218-E-12A Landfill.
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Figure B-6. 218-E-12B and 218-E-8 Landfills.
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Figure B-7. 218-W-I Landfill.
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Figure B-8. 218-W-IA Landfill.
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Figure B-9. 218-W-2 Landfill.
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Figure B-10. 218-W-2A Landfill.
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Figure B- I. 218-W-3 Landfill.
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Figure B-12. 218-W-3A Landfill.
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Figure B-13. 218-W-3AE Landfill.
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Figure B-14. 218-W-4A Landfill.
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Figure B-15. 218-W-4B Landfill.
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Figure B-16. 218-W-4C Landfill.
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Figure B-17. 218-W-5 Landfill.
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Figure B-18. 218-W- II Landfill.
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Figure B-19. Nonradioactive Dangerous Waste Landfill and 600 Central Landfill
(Solid Waste Landfill).
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Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Dates or Facilities Contaminant Inventory
Site Code C andtego Contributing Volume (In-Scope Low- Waste Site

ategory Site Name Location Waste More than Level and Unsegregated Dimensions
Receipt 5'% of Waste Wastes only)

by Volume

S96,000 1m t(780.000 yd) d
mitcellancous solid debrii.

600 CL also iecee-d Lip to
5.00.000 L (1.320.00) ga)
of sewage and 380.000 L

H00,000 tg) Atof garage wash
water.

The site does not contan
radioactive wastes.

294 by
907 m (965
by 2.976 It i

600 CL 200-SW- I
Past- Priac

1973 to I 996 N/ASoutheast of
200 Fast Area
on Ann v
Loop Road
(5outh NF
Route 4
South)

600 CL. 600
Area Ceriaal
Ltndfill.
Central
Lndill.
Cetiral Waste
Laindill.
CWL. Solid
Waste
Landfill. SW!L.
671

The site consists of 39 unlined sotid waste
trenches and 5 Ulined liquid disposal
trenches All the trenches have been
hackfilled and are enclosed s an 8-It tbncc
with lockable gates. The landfill was
developed in phases In 1973. the tirst Irench
IA Jones Trench) accepted sanitary waste.

construLc ton and demolition debri. ashestos.
and liquid waste. In 1975. the northern
10 acres (NRDWL or Trenchcs I N. 2N, I 8sN.
19N. and 20-34) were isolated tot disposal of
ashestos and nonradioactiye chemical wast.
Phase I expanded the landtill south, and
Trenches 36 through 54 received liquid
sewaze and 1 [00 Area catch tank liquids
Froti 1982 to 1987. sewage ws pl ced in
three additional trenches to the wst AIter
1987. liquid waste no longer was accepted,
and since March 1996 all sanitary wastes haesc
been sent to the City of Richland Landfill.
Inspections ate performed quaertl ry using a
monitoring system consisting of a large hasi
and lysinetner Leachate was noticed in
Juy 1996 and initially collected al a rate ot
10 gal/wk The leachate is sampled and
disposed of at the 300 Area Treated Ffl ent

Disposal Facility. Routine gas and
2roundwaer tionitoring also are conducted.
Before 1982. detailed logbooks were not
maintained and chemiicals disposed wece not
recorded. It is estimated Ihat 4t') ( wo I of the
waste is paper. I1M% is asbestos, and IT 1i 5M
are sewace and I I00 Area catch basin wastes
The remainder of the waste is mtiseelaneous
ofice and construct ion debtris. hu k
contatners. medical wastes, appliances.
furniture. and chemicals.

0
C
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C
C
A
Cs
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Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Dales of Facilities Contaminant Inventory
Site Code 01 and Site Name Location Waste Contributing Volume (in-Scope Low- Waste Site General DescriptionCategory Receipt More than Level and Unsegregated Dimensions

5% of Waste Wastes only)
by Volume

600 NR DW L 200-SW-1 6W) NR DWL. Southwest oF 1975 to 1985 Various Laboratorv chemicals. Typical The site is a RCRA TSD unit. The landlill
TSu 6(0) Area the I andlord Site solvents, waste painIs. oils, trench length consists of 19 unlined trenches that are all

Nonradioactive inIersection operations/ and emupy containers: and width is back filled. Wases econtrining com pt nent
Daneerous with Route 4 processes miscellaneous solid debris 122 by S m that are currently regulated by Washington
Waste South and The site does not contain (400 by State as dangerous waste were disposed to this
Lmndfill. southeast of radioactive wastes. 16 It) site before August 19. 1987 These wastes
NR DW the 200 East were generated From various prcess
Landfill. Area on operations, research labotatories. maintenance
Nontadioactive Army Loop activities and transportation functions
Dangerous Road throughout the Hanford Site Trenches I8N.
Waste Landfill 24, and 32 never were used. In March 21001.
(Central the averaige conductance value for
I-andfillt). groundwater exceeded the crilical tmean valie
NRDWL in wells 699-'5-34A&B (CCN 089215). No

free liquids have been disposed in the landlill
All liquids disposed were containerized
Quarterly radiation surveys a( groundwater
monitoring are conducted. In 1993 and 1997,
soil gas surveys were performed and various
VOCs were detected in each event
(WIIC-SD-EN-TI- 199).

21 8-C-9 2 1-SW-' 2I8-C-9, Dry North of Liquid Hot I billion L (264 million gal) 76 by 66 in The burial pit is located at the site of the dried
Past- PrI actice Waste No. 7h St and discharges Semiworks rmildlv radioactive steam (251 by 216-C-9 Pond. SWITS and paper burial

0C9. 218-C-9 northI of Hot 1953 10 (201-C) condensate liqUid discharge 217 11) records indicate other burials outside the pit
Landfill Seisworks 1983, demolition 7,580 mi (9.920 vd') of area. The dried pond was covered with a laver

Plant miscellaneous solid debris of washed gravel. and Material frot the

Solid waste and soil. deactivation and demolition material of the

burial 1985 The site conlains LLW only. Hot Seiworks Plant was disposed. In August
1986, a fire was discovered in the burial pit. I

The Site curtains no Pa, and was determined that metal frames cu wit Ih a
less than a milligram of U. torch had been placed in the pit before Filk

cooling and ignited flammable material The
entire site has been backlilled and strface
stabilized. A routine radiological survey is
perforned annually. Debris at rie site consists
of radiologicallv contaminated concrete
rubble, large equipment. roofing maerial.
metal scrap, ard other Ho1 Seti works Plain
demolition wastes. Contaminated soil firon
UN-216-E-37 and UN-216-E-39 also was
placed in the pit.



Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Dates of Facilities Contaminant Inventory
Site Code OU and Cate ontributing Volume (in-Scope Low- Waste Site Gnr De tCategory Site Name Location Waste More than Level and Unsegregated Dimensions ;enera escription

Receipt 5% of Waste Wastes only)
by Volume

I SE-I 200-SW-2 218-E-I. West of 945 to 1953 2100 East Area - 3.030 m'(2.317 Ydl dry 148 by 88 11 The landfill consists of IS north-to-south
Past -Practice 200 East Dr PUR EX beieved to he waste. (486 by trenches 61 i (200 1t long. ranging rol 5 1

Wasle No. 001 (202-A iainly B Plant The site contains 290 fIt 6 mt 116 In 20It) wide. In 1974. areas wilh
Buildings and wastes unseeregaled waste only. sitrtace depressions "ere filled to giade with
sith of 0.9 kg Pu, 400 kg U. cinders from the 284-E Powerhouse and
4th St -topped with ravel. In October 1978. an area

of previoutsly huried waste was unicoveted at
the sotth end of a trench. The contamination
was reburied and covered with clean soil The
entire landfill was surface stahilized with
46 cm (18 in.) of clean soil and vegetated with
wheat glass.

218-E-2 20(-SW-2 218-E-2. North of 1945 to 1953 200 East Area 9.133 n' (1 1.815 yd( of Total site is The landfill consists of 9 industrial trenches
Past-Practice 20t) Fast B Plant and industrial wastes. 165 by The unit was surface stabilized in 1979 with

Industial sou th of BX The site contains 134 tm (54 I 0.3 n ( I ft of elean backtill malerial and
Waste Tank Farm: unsetregaled waste only. by 44 1 fit vegetated with wheat grass Trench lengths
Noi 00 co-located TI he te contains 0.8 kg Pit. vary foo 27 to I42 m (90 to 465 Itt. The site
Fquipttent # i2h21 tndEi5. 30.0 ks, L[ ts co-located with Landftlls 2 1 8-F"A
Lndfill #2 218-F-5. -218-F-4. 218-E-5. 218-E-iA. and 218-E-9

21 8--A and
2 18-F-9

2(8-F-2A 200-SW-2 21 8-F-2A, North of 1945 to 1950 Unknown The site contains 98 by 14 to Ihe site contains a single east-west trench and
Past-Practice Regulated B Plant and unsegregated waste only. (320 by was used as an above-ground storage site hor

Equipment south of Nothing is known about 46 H) contaiinaled equipment. There are no records
Storage Site 218-- 2. A wasle volune or inventories, or intentories tor this site. A 1978 inspection
No. 02A, mi toad spur noted a number if sinkholes DUtrilo 1979,
Burial Tiench separates several loads of soil were placed tovr the

218-E-E otm sinkholes. and the siored ahove- eround
218-F-2A equipment was buried in the 218,-F-It

bindtill. The site was surface stabilized wih
0.3 mo II 1i ) of soil. revegeitted. and
posted/iarked as an underground radoactive
material area in 1980 to 1981. The site is
co-located with andfills 218-F-2, 21 8--4.
218-E-5. 218-4-5A. and 218-+9.

0
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C
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Table B-I. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

011 and Dates or Facilities Contaminant Inventory

Site Code Location Wast Contributing Volume (in-Scope Low- Waste Site
Category . More than Level and Unsegregated Dimensions

Receipt c5% of Waste Wastes only)
by Volume

218--4 2100-SW-2 21 8-E-4, Irregularly 1955 to 1956 200 East Area - 1,586 n (2,074 yd ' of 2 3 8Tal by The site received repair and construclion waste

Past-pLactice 200 East shaped (1B Plant [221- B I mainly construction debris. 61 n (780 by from the 221-B modifications. The exaci
Minor polygon consIT0ct ion and The site contains .0 I kg Pit, 2() In nnter of trenches renains unknown 1t is
Cons'-uction located modifications) I kg . believed that two trenches run parallel to the

No. 4, between two All waste is unsegregated. railroad tracks. In .hune 1960. UPR-200-E-23
EquAies ai n rle aacks occurred and contaminated the area to a
Landfill #4 and north of maximun ieading of I rad/h. The site was

'11-B surface stabilized in 1980 and is posted as
Building Underground Radioactive MateriaL A

tadioactive survey is performed annually. The
site is co-located with LandlhI 218-E-2,
'l8-E-2A, 218-E-5. 218-E-5A. and 218-E-9

218-0 21-SW-2 218-E-5, North of 1954 to 1956 200 East Area - 3.J72 it' (4.149 yd I of 102 by 63 in The site contains Iwo areas of trenches. One

Past-Practice 200 East B Plant and PUR FX (202-A) m1iisCellaneOus debris. 1 335 by area is 104 it (341 IlI) Iotg by 40 ( I 3 I tl
Industrial southwest of The site contains 207 It) wide and contains multiple narrow trenches
Waste No. 05. BX Tank unsegregated waste onlx. that teceived industrial dy waste and small
Equipment Farnt. The site contlains 0.62 kg Pt. boxes. The second area is a single trench
LIndfill #5 adjacent to 120 kg U oriented norh/south that is 102 m (335 ft long

2 8-E-2 by 20 im 164 fI) wide. This trench contains
Landfill railroad boxcars contaminated by ianyl

nitrate hexahydrale at the north end The
bunal areas were stabilized and covered ith
0.3 (1 fit) of clean soil in 1980. The site is
co-located with Landfills 218-E-2. 218-E-2A.
218-E-4. 218-E-5A. and 218-E-9.

21 8-F-A '00-SW-2 2 I 8-E-5A. Noth of I 956 to 1959 200 East Area - 6, 173 m (8.740 yd'( of 37 by 30 t Literature indicates that the site is one large

Past-Practice 200 East B Plant and PU1REX (2(0-A) PUREX failed equipment. (I20 by burial trench that contains wooden boxes o
Indus al southwest of The site contains I(H) ft ) spent PUR EX eqUipaaeta The trench was
Waste BX Tank unsegregated waste only. backfilled in 1961. The site was stabilized in
No. 005A. Fart. The site contains 1.38 kg Pu. 198. covered with I ft of clean backfill and
Equipaaeat adjacent to 120 kg U revegetated. The site is co-located with
Landfill #5A the 2 l8-E-5 Landfills '18-E-1. 218-F-A, '18-E-4,

Landfill 218-E-5. and 218-E-9



Table B-1. SLInmmary of Inforination for 200-SW- I and 200-SW-2 Operable Unit Land tills. (15 Pages)
Source

S i e C o d e O1 a d S N a eD a e s f F a c i l iti e s C o n t a m i n a n t i n e n t i r y

Ca ego Id Site Namne Location Waste Contributing olume (in-Scope Ia- Waste Site General DescriptionReceipr More than Level and Unsegregated Dimensions
5% of Waste Wastes only)
h Volume

218-I-- 2--SW-2 21 8-F-8. Noril olIe l98 t, 1059 200 Fast Area 2.265 i '(2,63) dI 122 35m Te sio I sistso anutkno nuitIerof
Pas0-Pracie 244 4 1 818F41 2A P

t
RI N (202-A miscellaso..s solid (400 by inches. Its 1979. CoTntitaid ittmbloweod

onslurcIo tiso on the hillside and 293-A) Constriucti debris. I I it) iraonIs "eac found that had blown in and
Landlills adiacit Ihe sit tonmtains tIettumsu.lated issido (ie site and aling the wesl

thie uttsegroeated 'avste only. boistndaty. lie irenches cire backflled. aid
'18 F-1113 Fhe site oatans (42 kg Pu the site s as sortace stabilized in 198 As

2 kg U aisis.ial radiological suve is pormottted.
Debris included constrnction and repair wastes

mnitI 293-A uihlini and tile PURFX
erane addilion.

218-1 -) 200-SW-2 21 194 -) NorthI of 953 to I958 Ultsknon quipmsets Nothing is I34 h, 30 ms Tle site was sed as an above-groud storage
IPIs-Pratlice

2 I00 Fast IA Plant mod belies ed Io be kiiots about thse waste 427 sy sile ior lissiot Protdut equipit that beoase
Regtlated east if th uraniut- olums or Cot.tamtina 104 Il oataminated it the I rt-atsitt.ss Rocoverv

Fquipmsetst 21 8-F-2 teos r v iaettory. Prtoess openations at tank farmss. It is 1st..
Sloavo Sit [.asdlill process Ttesitorttatns erittaiii that it over ,as used as a landfill. Tle
No. MIN, Ope9aiote at ttssegtegaled utste otly. sime is co-loeated with Landtills 2 18-1 -2.

Rtial Vtilt tak Iattss 21 8-1-2A. 218-F-4. 2 1 8-E-5. and 2 8-Ei-5A
4IlSS) ansd stalbili/ed in 1980. The sile was

r-stabili.ed in 1991 wletn contatssinatod

vetation was Its.utnd.

N5rlt est I*
B Plan1 aldt
diectlv 'est

I.anfill

19 55to 2000 1004 Are.
B Plan (221
PUR I-).

II silo -

PUIR IN
42)42-A )

26,900Imi' (35,200y d') oI
equipment itdusiil w asles

The site cts.nlais I I W.
NI - tsd InseIgratCd
"rIsle.

lite site sntais 4 94 kg Ptu.

801 kg It
(ttamnatts ticlode
ashesIss. load, ad di-s-octyl

p111h1ilate,

Total site is
716 tby
617 .(2.354

by 2.125 ti)

te sile is located wsit lithe LLBG TSD utttit
It .ot.sists I 13 tretnehes rttttt.ing noith soll

tnd one ietch running east-west. Trecles
rastto I roms 264 to 433 m, (86s to 1A24N ft) Ittist,
by 4.6 to 5 ms. I to 16 41i wide at the bottoi.
Wastes disposed to tie site incltde Coer

locks, tie hulntdIs, jumtper vessels pumps.
columsstts. and filters. inlune 1960 .a partially

etssered burial b x oif PIUR I N tihe btitdles
catsed at aiiboie contsamit atio spread

PI(tR-200-1-23). Itt 1980. Tretscles I
Ittotgh s were backfillod mod stabilized, lie

selion wgs ietatod with irasses. Strtae
stabili/atIon also "is aColl11eIed Icr klie

Casle 1 1 hta 125 ac rs itt 1980.

CU

218--1I0 21(I-SW-2
1 cI)

218- 1-1 .
200 last
Itdustrial
\Wasle No. 10.

Lsttdllillh #14



Table B-1. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (I15 Pages)
Source

Dales o. Facilities Contaminant Inientory
Site Code Site N1t Location N NWst e untHeing in tin-Scope Loo- INas Site General Description

Category .eceipt MoRe than Level and Unsegregated Dimmesittns
5% of Waste Wastes only)

I)y Noliume

18-1 -12A 210-SW-2 218-1f-12A. Northwest ii 1953 to 167 2(001 ist Area I 5,300 m 21,tl,0 ydl oIdry Total sites ThBe sile contains 28 hIrial ItreiCtes tat

Past-Practice 200 1ast lry (lie (C IIonk waste. 362 I 12 111 rceixed cardboard boxes and plaslic bags of
Waste Farm td Tlhe site cstsains I-88 . rIadiactise waste. Irencihes 4 through 11. 15.
No I' A sotuth of ntscaregaled ssaste ottlt 40 fit 16, ad 26 thlrough 28 contaiii acid-soaked

2 18-If-1 B 2H he sie contains 8.9 ku Pu. material The specslic contents of ITrecli 28
1995 ki [. -t- atsot listed. A ,aste i-entory loghook

dot.ncutts hnrialso if tik itnm dip tIhes, an
impact wtrench, conitainted cable, jumitpers,
antmal emrcasses Irot 10- , tld aln olf-sie
shipment ot l(depleted ur ittt. 1 te irencles

scre backtilled. and stabiltzatioo oceitred in
1979 and 1980. Biobritrcts installed at the

site included polycthylete itirs tnd uretbor

IherbicidL) to kills IegCtaltot. I It sile was
stabilized again in 1994 ,ith 46 to 61 eli

(1OX8 to 24 int ofrI tle ill

218-E-I 2H 2111-SW-' 218-If-121, North ofthe 167 to 21t Iliast 65,600m 111n (Ss.900 il) Total site is The site is locatedi thintihe (A HG T SDuit

TSD 200 1iast Dry C I ank Fatmt pieseit Atca. H Plant itdusrial 'tastes. .259 byt Ite latdlill has the desgtt capity.I for 138
Waste No. 12H atid s-Iuth l 0 CIsite Te site ctotaits 698 It treincies runnin nothi to south. A total of 38

I 2th St P[URifN. Tank Unscgregatcd. low-le(el aid 14.1311y trelches tme tilled. 2 wrcC partially ilLed, and
Farts transtie wastes. 22911) tic was exca'ated and tesccr used. Ile

In-scope wastes contains mainng trett s nihe sie weretehated ITe

1,39 kg Pt. 764 kg U All trenches oothirI poro ofthe site pTrrclh I

Tis ins-ttioic do not itc 4.9 nA to though 17) stol itimn stmabied t 1981
Ths ivmIis onotr 4. m cc i. cleas til.Itsi .ltttutry 215(1(, two

include Trech 94, 1 o I d ttp. tintiinald stotslesIeedM s ss-ete retno--ed

containigs U.S. Na'y- reaclor tot the site.
c...m.partt e .ts. list!I post-170

TRU. shich aic oul of scope
oflthis project.

U
ON



Table B-1. Summary of Inoiriation for 200-SW- I and 200-SW-2 Operable Unit Landfills. ( 15 Pages)

Dates of Facilities Coniaminant inventory
Site Code .1 and Site Nate Location Waste Contributing Volume (In-Scope Lim- Waste Site Geteral Qescription

Category Receipt Iore than Level and Unsegregated Dimensions
5% of Waste Wastes otti)

218-W-I 210-SW-2 21-W- I. Northwes of 144 1 to 1953 2110 Wet 7,16 Min' (9.370 yd') ir r oial site is TI site conitains IS tniches that run east to
lct-l1P-atice tIt- Ara e etc 234-5Z Area svasl. 1591 b est. Twelve trenchiees are V shaped 2.4 to

Dr Wasle Buildis; east lie site contlils 140 n 18 ft) deep todi 5n 116 it) wide at grtsutid
No 001, Solid o Dayilon tsgregtled waste Il. 52 I by lesel. The other 1hie tretchles are
Waste A, e. be weein Iie site contains 94 ke Po. 485 i) lai-bottomcd at 2.7 o (9 ft) deep and 7.3 ni

Lan'I 1 the 21 8-W-2 700 kg U. (24 l side at the srie. "V" trences
at' !renehes r iypically cie used to dispose o small
218-Wi I 7 t eoniniated articles such as paper. fillers,
Ianidfills Xi'') It and small pieces of equipimsenit. The

Ilat-bolloi rentees ettai'n large pieces OF
conamiaied equipment and woode, ical.
tnd concrete burial hoes. The irenches have
been acktilled and lie site was stabilied in

11983. A siUr iCe ridi'lkigiCal sUtrVey is
per .rmed atiually.

1N44 to 196

1953 s' 196

1l0 West

Ara

211 WesI

Arca

11.700 m'1 ( 17,900 0d 1
"uipmient and iidustrial
"wisles.

Tie sile coitaits

I tIseLgretgald syasie oil.
The site cmtais 2.0 kg Pu.,
9t00 kg, I I

8.240 i' (10.778 yd dry
waste.

Tie site coo'ttins

Ltisetrogated wasei oil v
The site conttainis 126 kg Pit

140 kg Li.

Total site is
I l4 )"
139 i"

457 fjO

Total site is

(589 by
521 lil

The site is the tirsi uadl1l iii the 200 West
Area to receike laree. coitaminted

etLiipIieitt. ThI site COnt tinis tppioxinmastely
,it btrial areas. lie tras itltde (ypical

treCches nd Ii'ial holes, Tc exact
,scain.s f the holes ae tot kn.iswn. Mosi oI

the e(liinetit was disposed ol in wooden
hoxes that Ce entually ostted and settled.

erealing sinkholes Ihe sinktholcs were tiled
in 1975 aith 1.8 mi (6-1) thick concrete cell
blocks and clean till. Radiological strveys tre

prIlor med ai ntlly.

I I" site is a laictill that Contains 20 trenches
ttunnin east to swest. Befsre backlillitig. waste

,s o.ser.. .. tobe b iclin 46 c. (18 it.I oI
the routnd surfaces. Sitikltoles were lilled in
197i Ihe site mas surtace studlived io 1983
s,-ilia ni to ofi0. in (2 1) if clet in Ill

ind segetacd. A strtice radiollogical sutiey
is perloried anutitilly.

O

--1
HO

14
-4

2(IttSW-2
Pasi-Prac ic

21 8-W- I A

I -Y

218-WV- IA.
21f0tA Area
IndutrIial
A aste
L-anl fil Il-

Laud till I1

215-W.-2.

I )ry W asic
No. 002. Diry

Wastle I.Indli
No. 2

N't.wcest of
22 -T,

between tso
railroad sjssii

Nuirilhsest 51
tie 234-5Z

Buildinw
betwes ci
Tlft-W-4t1

TId X18-'s I

00-SW -2
Past-P'rat(icis



Table B-1. Summary of Information for 200-SW- I and 200-SW-2 Operable Un it Landfills. (15 Pages)
Source

Dales o Facilities Contaminant InventoryS
Ol' and Contribuling Volume (In-Scope l ow- WseStSite COde O Tad Site Nf m.e [..Call... NNaSt Ca , nn g NOlne nsi L"- % Ste ieGeneral DescripfianCaaee .eceipt More (han level and Unsegregated Dimtensions

5% of Waste Wastes only)
by VWlune

2111-S W-2e

Pat - P ricli ce
2 I -\W-2A.
Indusuri I
WXaste

No. 02A,
Eqipmenat
I ndll~l '2

2111-S\\2 J \\ N ( Dr
PusI-Praclice \X ske Nit. 113

WosI of t li
221-TF

diectl csi

Iail ill

\est itlithe
:21-T

3tuiling and

tdirecily n osl
of the
218-W-2A
ILandffill

1954 to 1985 2(01 Aea
ta'ilities

I Pond il, in

R I l)() x
B Plant. amd
234-5Z

19;7 IT 1961 I

25. 11()1 ill 1 y1d1)1 xd
equipment 1and itUirial
s isles.
This sile contans
.iisogtegated and low-los cl
wastes.
The site cotlains 6.38 k Pu.
2690 kg U I

12.400 m' (16,220 Nd)
lmosil dIry ssttcs blrie
ith sml equipmt.t

This silo Ce ntainITt

Lunisgrettatled wa1 stes ontly.
The sit cotains 68 kg Pu,

70.00) kg U'

Toal silo is
536 by
3410 ti
11,758 IT,
1I 16 1i)

Total site is
218 ty
I55 I
171 6 by
51( I )

The sile is at industrial burial area with 19
linchcs I1 itl cast to west ail 2 run northt It

S111011, Solid Itastes disposed to th site
tclide tank, conte Itblicks. laciliIy wasles

proesequpellnl t co mintaiiitalcd soil scriped
iot the 216-1-4-1 POid ITrnch 27),

RI; DOX c11r ilL ges. utp0rs. pumps. 1i1ri s,
atd ti ellane..is cell equipment and wastes.

rrinch 21 cotans a plIdoiLmi glovebox. IT

Ilnitiary 1959, a contatiniiationi spread occurIfd
when a burial bo, ontnttiaga R I1)X jtumpers
collapsed duritng backfill opelalions

(LPR-200-W-53). Tie site was backfilled and
strface stibili'ed in 19811. Ilowr. h sitc

remttaiTed act.e utitl I985 because of Iwo
iiiitised trenchts iitd th cell block burial sites.
An undocumented blrial box is discorcied
in jiitle 1983 silc extendin an active Ironth.
The silo was re-slabilihed s ilt clea fill and
nravel in 2001.

Although drawings (l1-2-32095. Shect 1,
Re. Ill indIaTe that the site consists of 2N
eas-,csi trencites that range flom 122 to
145 ni (400 to 475 Ft) log with urknoiwn

wihs. geoiphysical data collected it 2006
I D&D-30708) alnd t I nlpiblishIOed I9%0s)lotb..tk

ciditce shon bolhf east-,,st ntl rthtlI-south

IotnlChes that tre diferent il liwatior anti
difierntIy numbered. he sie ceceivd
miscellateotis Linsgregaled wastes including

dr.uts of deplted itraina a 195 pickup
I rlck. and other itiscoIlancoits iImcitts iaitl
it caidboard boxes. Tie silo is backIlled aId

Was surtface stabilized int 1983. A strface

Iridiolgical suIrI\Ce is prlItItIorm d an iIal ly.

218-W-2A

18-W 3

0O



Table B-1 Summary of I nformation for 200-SW- I and 200-SW-2 Operable Unit Landfills. (I15 Pages)
Source

Site0Code anrid Dales of Facilities Contaminant inventory
Cadr CieNoe Lcain % se ontribuling Volume (In-scupe L-oo- N'k ste SiteSite Code Caegry Site Nlame Location Waste Nir hn I.sIadUsgeae iesosGeneral tDescriptioi

r tgr More (han Level and Unsegregated Dimensi onsGeraDscito
Receipt /.of %aste Wastes only)

by N olume
21 -W-3A ()ltsidte

Alie site
ire 747 by
283 to

(2.450 by
930 it

lie site is ltcied within the L136 ISD unil.
The sliL ci> desigied it, ciniain 61 trenches
rin in an easi to "Si directilni. Iiur
Ienches chase 1t1 hei u1,, and the s7 that
is e been conistricted range ton) 127 to

284 mn ( 117 h 930 it) imngth In Jamt
11107, I.ea ,111111;1 Colalilllnitii (ICai eII bli
pieces ofl windl-hitiwn Itumnblesweeds werCC

mind a) Trench t. Rokinle airbeirine and
eroiitndwater TionioLiri is perlorned.

Pcri me cr i olh gi casI iTv s ire Lint dti)d
annual.

20 -SW-2
ISD

218-\-3A.
I)i Waste
No. lOWA

1970 lo 199)Wke, 0f [he
221-T
liuildit and

north of
27) -W-3
Landfil

M I A, a, 200
W tAes Aa

300 Area.
P:.I nk

I ams

111500 1nil27.500 yd) drh
sasic and smmi euipminl.

IlW sit ( i n T1111R1 (. [ R [ I 1%,
I IW. Mli W. and unse'rgated
"<ies-

11e side coi ins 0.55 kg I',.
634 kg U-

Chciicals i, wsils d&ispisd to
the it-scOpC )rt'iches ii porliiiis

of trenches ( L[ \I MLW. il
11T11Sgrec'igied oIS Cs) includ L
1.2,4-li mils hlitnzenC acetic
,,,d, buwy Iester; a,,t(ro1,ri:;

aIliqatl 3 36; lnasshstis
hariiimi: bhltrit.s: beryllium;t

cmamim carboni (etrachhorde:
carcnoittCes: C ustli: ciairCoal:

thrt i um:tiii cot*il tar: CO ll r:

c 1rtil ol : gil Ic i Io xa:

ph pit riulyr-n Sn-

dietylcoomylphosph'al:

olchi: k1rosne Licad; kith:i

riti : etilri lhianol:

muI o nL Ii I. ....i (It

mnii acid normfal pafl: ill:..1

"rvaic: phos'ph...ric aid:
1-ITHIIC yuelhn SeU d0o1Cen

sIi t: ti v ' IC ral : ii a'e lie :
... tiu.: sodi hydrtxidt:
N(1lcnks: tclmahydr...urt n:

toluee: Irbulylphlia'

1riht1ollurWmethare;
11ric tlpo phie 1 ide1urniu

I-



Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfils. (15 Pages)
Soure

Doltes of Facilities Contaminant InSentory
SiteOl andi (riuliig Volume (lit-Scope Luo.- Waste Sit General Description

Categorv Seceiut More than Lesel and Unsegregaled Dimensions
Se Cd Receipt Ste Wastes only)

Iy %olumte

100 Area.
I IMt Area
11171

Tminspoitation
&
MIaiteiiince

Bulding. 300
Area, Oft,,Ie

34.300 n'(44,900 yd') oF
miscellancous "testes,

The site cottains TRU.
LLW, and MLLW. The TRL'
at this site w ill be remsed

and processed: it is not ((tll
of the TPA M-1I scope.

Ilhe site cootais 0.12 kg Pu.
439 kg U.

Chemicals in wnskes dIsposed
to this 'ile inclde iflu'llnum l
nilratc 2.4-dITtnoiirotilene;

atminioniiium ch lioid:
ishes, .eto i: I 1i1m: bis

(2-ethy lhexyi) plthahIte:
dhr ... ium,:il copperI: dib u I y

phosphate: FriC nithate:

CHrrous dmmoiumIIIII sullete:
hydrobromic acid; load:

meicurv: nickel hydroxidl:
trate; oil: pokly.oilaed

biphnlis: potiSmn titrate:
silver: soditIt lydioSide:
sodium nitate: 'odium
ulrile: sulfu ic Cid:

ietchl oCly tisic:

I richlIoritheict NC it; leitrchloroll u .r.methmne
7ircooim

Juts ide
dimsi..oils
of silo ale
555 by
445 it i1.201
by 1,460 li)

Irenites
To to 6. 1
(Is to 21)
deep-

Mre
mll-

it-i

The site is located within lhe L[BG TSD unit.
Ii ori[i lly was designed to onmin 24

tiieies. I ioiweer, it was re-designed to
eontin oily 12 renches at deeper depths.
(nIl ciglit 01le (lenches were excavaled:

thre of hiese ate only pirtially filled. The
location of ihis silo also inclided a portion of
the 21 6-T-4B Pond. The site received
niscelliteots wasies imcluding rags, paper.

ruhher gloves, disposable sIpples. hoken
sol. laborltory wastes an industrial ,waste

siCh as aitile e11tilipmen. tanks. pumps. Lo ens
agita"its. heaotrs. hoods. jtimlpers
deeimmissioed ehaige trailers. etc.

IeiIncs 5 iand S Cotmit post-1987 mixed

s asic.

218- \-3All 20(1-S W-2

ISi)
218- W-3AE.
li ri l A
WVaste

No 3A El Dry
Waste
No. AF

198 1 to 2004East and
adjacettt to
tile
21 -W-3A
L mndlill ili lie
'00 Weslt
Arcat

w
tJj
0



Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. ( 15 Pages)

Contaminant Inventory
Iolune (In-Scope Iow-
level and Unsegregated

Wastes onis)

16.7110 il (2 1.800 d')dr v
wites id SOilm ieqaipiet.

Tiiis site ci.n.tains
un1tseerest ed w astesorilv.

The site contains 35.1 kQ Pu.
394.011 kg U

Naste Site
Dimensions

Outside
dimn.sioIs
of 321 is
267 im ( 1050
b, 875 Ii)

General DescriptionSite Code

218-W-4A

Site Nane

21 -W-4.
i)r Xikcste

No. 04A

OU and
(ate-...

200-SW-2

Pa't-P tlce

Source
Faciliciet
Contr ibuting

Nlore than
5%of Wase

It N olume

200,West
Area. PIP.
RI I X IX

Dates of
1Naste

Receipt

961 o 1I968

Location

Souitlielsto it

23rd SI and
Dayton A sec

TIh site contttiislI Irericies oriented (c t asto
west md 'ix li eight serliical pipe units or

drswlls It additimn there is a special huial
teich it lit ast end o Irenet I I cintaiii...g

I 1DOX colmn. All trenches twe i
(0 t) , ide. ith 12.2 t (40 111 heweci

trenli ctint lin. TItey range in letigtl from
I53 to mi (000 to I t.00 [1). The vertical

pipe itils werc installed near le east end IcI
French 16. Eact consists oA io 55-gal drums
ie Iled tov1 ge ir fith lie ctds to viused except
tle bollomi if ite tier drmiis: iey wvere

pliced 4.6 in IS I h10)figs. Atler each 'ittp
Containing wsaste. dir wa shoveled into tile
iell le shield lie gatmmn radialiiti Two

ertical pipe ititis as deep as 15 iml (48 ft) ayi
he lrcated tear the east end it Trench 18. Nt,
ittrtatinii hts been oiud oin heir contenis.
Drain.. ]1-2-32487 stows deiails oF iany

idi sdual bulials. tiplaiicd releases Wi tilis
tIc (I ablit B2) include a trc i, tie latidfill

(UIPR -200- -16) spoty c.taiminatior
releIs I UPR-200- -26). a tucial box collapse
(UIPR-201-- ' arid a rlease f presiousy

lI.u.d s ist I (UIPR-200- -72), lie site as
sttbtlized it 1983



Table B-I. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

SiC e O and SitDNaen les or Facilities Contaminant Inventory
OU and Coniributing Volumie (In-Scope low- WseSt

ieCdeSite Name Location %%aste Crndtig NM ne(nSo Lv NasSteGeneral DescriptionCategtey More than Level and Unsegregated Dimensions
Receipt 5% .f Waste Wasies only)

by Nolume

10.466 In' (113.690 yd') of
waste as 01 Septetmibier 3h1.
2005.
11, site contains IR I
I.L W. aid insegrellated
wsres.
The site cotitains 8.98 kg Po
and 21.6 kg L'.
Chemssicals in wastes dlisdposed

to the iti-seoPC tiecihtes or
p.rtiiins of reaches (L.LW
ittrd unsosetgriated , astes)

itCi le eri llimItI . scad. iL
atid irconiiui.

189 ly
183 mii

I 2i hio
600ill

lie site is located withii the I G [SID tit
aitd sIti[ tatis iiscllaneous debis includini
tags. paper. cardboard. plastic, and equipment.
[lie site contains 13 tietiches and ,nie row of
12 caissons i5 alpha. 6 MFP. std I deeper.
si I o-iN pe 1th at secaeIc pItt gged a tier ree Iit oI

o "Iaste packages). Treiches 7 and I I aid
the alpha caisss Ctaina TRLU waste plainned
ts he retrieved inder M-91 Iltlottr of tie
5 lpha aissons used floon 1970 it lt79:
lhe filth is helisesd to le Cipi. Ie alpha
aid Ml P caissons are tip is 'Ynm (8.8-ft-)
diamtri", 1 i t 111) thigh cocret and/,r
co rruited steel ciintaticrs sit in access
cli.t diiametr of approxinmtelv 90 ens
(36 in ), I T silt yip caissson is a 3 (I0-fi-)
diamiete. t i (30-p ) tall couttitr placed cn
a COnICrte Itlitdat itik Iltiit C0InCree
shielding top slah: it lhs a i 107 cmi (42-int.-)
dliamieter access Chute. All eaissons are
eq uipped ,sil air-filteriing sysemts
Tretcelts I thrutil 6 eCre sirlace stabilixed
arid backlilled ,ith clean soil itt 1983.
irech 7 is emierel with, a 1.2 i (4 1t) still
mound. Tse retiainin treincles were
hacklilled after use aid stabilized witl cleas
mvel in 199s.

21 8-W-4H 2(tt-SW-2
[SD

21 l-W-4k.
DIe Was rc
No. 0411

1968 to 1990N.rthwecst of
the 234-sZ
kudilin.
directly west
of 231 -Z

222-S. 3 it
Area. PI ll.
and T Plawt

'-A
1-.)



Table B- 1 Stimmaiy of Information for 200-SW- I and 200-SW-2 Operable Un it LandfiIIs. ( 15 Pages)
Siturce

Se 1 des of] Facilities (onIaninnnt Imventory
U te. an Site Name Location Naide ontributing Volume (in-Scope Inw- NWaste Site

tgorReceipt iore than Level and Unsegregated Dimensions General Description
5% of Waste tasles only)

bi Nolune

15.200 mI' ( 19,00 yd oF
waste Is of Seplembe 30.

The sile coitalns IRI.
TRUNI. I IW. an NIL LW.
I he site coins 0026 kg
Pu. 215 kn [. I

CIemical II ISts dlisposed
to the il-ScopC Irenhlies Ir
pottions (IfI lilie
I LLN/itII.WI itleliule
1.2-diammopropme:
I -huliee: 22.4-
imthylpentate: 3.41 hcn -

3
.)pvrene: acetic anhydride:

Icelophelli ..ute: hid;

hrotiim: coal tar: coppe-,
cumietle hlydrriperxide li--
IIItyl-p -Ci l; iindolr pi rale:

iSop..p, I jodid: lead:
miciryi inn-dialiryiudenie:
naphtl halne 2-ethl-

tmphltihalene oil: paint
.tiet: plienol: 5iCr; slaked
lime: soltum: I-I ... yI

hydroperOxideC: uran1IumII
litride: iNI Chlorid
(chl ..rtII NiChr); 711O i iIlt.

Maji. oon
is 774 by
232 to
(2.540 h,
7611 1)

1U 1 
It 'ed

21') 1

2013 It
171') l,,
(66i It)

Ihe sile is wittihi (lie LR(i TSD un.. iltie
site is diriedi ilt, t e tarts: lie seIiIo
eciltailingr burial treinches to (lie west. anttum
alinie (l h rsi er has becin ,scd) It I tle east

The unIdlill is designed to cotlain up to
6 hrices.( Onls 14 icnches ha, c bcn

exicasaled 6 of tese Ire ()ls parlidIly tilled.
Ihe latrIlill tnex area IeVer has erno uised'.

The recelS rton Cast to wIt ;nd raite In

length fron 50 I0  ' i (162 to 760 1I) Tlhe
Z Plant burting pit. wIiI opermed during lie
late 1940s and rails 190s. 6 s reporledly

excCated i (lie 1970 dIring 1,te c.istruction
o ITreioel1 7. Somle Ithr TRU -cotaitiL

tetteles ale aphalt lined. Tiedhes I , 7.
'O. 24. Iid 2' contii Ittriabl stored,

slspelt TRI a sir Otir dium if SuspecI
FR[ Ias Itried il, ht Is ollrwisc a LLW
trelnch it 1081: recotds \eeC lter exainteld,
and tIh dirm anld teirelci ssr.e redefined as
colitainig il- I\W 'Ire Iches NC. 14. and

8 contaili poIs-987 mixed waste.

21 8-\ -4( 2110-S\% -
ISD

218-W-4C
irs \Waslc

1978 to 2005 100 Are:,.
300 ACa,

Oliile. PIIP.
RI1N N

Man 'seciol
locatc nesl

z..d south sc I
of the '34-5Z
Builrding. Cast
oI Do'ytn.
AIe.Annex isA
located

of IIe 234-5

of
I Ith SI

z
'-'-3

0
0
nt

I-
U
C
C
.4
ON
C

0

H

L-



Table B-1. Summary of Information for 200-SW-I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Dataiest of Facilities Contaminant Inventorv
Site Cde Site Nnriu I g ume (In-Scoe Lw- Naste Site General Description

alegoi r a Rioat MIre ithan level and Unsegregated Dimensions
e 5% of Waste Wastes oly)

lv oltiiie

2I 8-W-S 2())-SW- 2l-W-5. lrt West o1 19 85 to i00 Area. 3011 71,000 m4 (2,900 yI) of Outside Il esi e is all active TSD unit. The latndlill is

TSD Waste l)aylo Ave Area. O ite. Ial asies asof diimteinsiois designed To comein 18. low-level and Ioi
lITIdhil aid NoT(ii of 1 til'. lank Septemnher 30. 21005. of .013 i n1ied waste ireChles. (CiireiNtly there arc II

Loss - L, 1c 23rd St Iai its tis ste olains LL and by 366 mla i tact N' low-IC veI I renches: two oF I hese

adicacl ie MLLW. 13.320 Ioy Tr n cI, 22 and 24) contajin post-Atugums 19.
Mixed W IIfi,200 It) 1987, mId , iste ITT additinI. the only 1woMixed Wasten 017kgPu

6i,1dl The U ins 1 .. INrntly lie RC RA-compliantt ined mixed
IN I, Yl 1easie treichecs I Ihin the LLBG TSI re

Iletaticals in [wasies disposed loctied ihi, tolndtill (Trenches 31 and 34k.
It The in-Scope ieicies (i.e- The RC RA-cotnpliint treincis arc ott of
all lreiiles except 3 ( aid scope of this 'rojiet.
34) include iad. oil, Ind
slaked linmc.

211-W-II 20ii-SW-2 Iq-W-:II, Nthisest 0 1960- 10610 Tankl arms- 1.1 ol l ( 11520y d') oltl area is The tut cnitsistsofwo btrial Irenchies 77mn

I'last-Practice Reuhted Ihe 234-5Z LTranit.m. miscellemous solid debiis. I 5 by 55 it (258 lit and 46 it I 50 ill long, respectisels.
Slotlige Site litihliig antd R eCm ery The sie coitainis (5210 by So.irees nlliet ts to wlether the

orith of Process aItd tiseregaled vaslesi nly. Xli t southerttnost of tile two irenelts ever "'as
-No l torC exeamed and tilled. Geophysics data

Rec1N IrfN No tlulit m o lednI'll acuceeled i 2006 (D&D-30708) Lstiggest thatRv'ccsei imaentitnis itt- reported Bor Ttrlices ire iteiiildosttxs.-clesiiiaiti
(Iperaits this site- 4 t liitn t 1 r tali litin

0 i1 1 IN83. a portio o ifie laidlill w as used lor
bove-groind stoage of contamitiaed

Clouipltment. Tlie waste is low-level
cotamintied euipmitent. A stirlace

tiolaogical str' 'c is per rttetd aniially.
((N 08i 1 . -Noitiation of I cctdunc ot Ctitical lan alue lii SItcitic C nutuatcee tile No-
D&D 1070G8 (uphisia loi'wioi ( .........n .m r R.por:_2tfti00rs efbialr owicls:2M-l-1. 218-E-
Fecoloy It A I I'8 ) H..i.. I / F < "I"/I c Ic, ilt fn',.ei... Icos..14, .. n.. ct.
I-2- 1487. '18 Ift-41 1,y lip, B..i..l Sac.

H -2 1205, '6 H -I I / o i..r'o/ Bwroal Got iii. & '2 -W-3 Dir Paws-Ic B.ui / Grouo.I
Resoirc, Coti oon "Il Re"c" rn c11 19if, 42 LISC 6l.l et sq.

lt h e /ntri....... I.c bs St st' Repoti, I ltloid Site database.
Wilt -SI) IN-T-I 9'. \/?//ilf / Soi./ Gi, St it .. I ..n /ccal/a Rep.

RatiuActise DnIgIrsiS Watsie I ttdlill.
.2I.) 2 /S.- . S 2 I/-l1-111, s218-i-I. 2l -y-M'IS-W- I,<and218- if-11,



Table c -1. Summary of Information for 200-SW- I and 200-SW-2 Operable Unit Landfills. (15 Pages)
Source

Sie o1f Facilities Contaminant inIientury
She Code Site N amIe incaotio tAste ontributing Volume (In-Scope lo1- NNaste Site General Decription(Rategor .t lore than Level and Iasegregated Dimensions

Rcp % of W as Wastes only)
by Lo t .ume

hfls lbcln izitiiiid su1r1510e. Rh i milrnad.

lo-ls -I e i li fill-.

i IItd tissiui I t id .
imixeti no -ion ci w iste.

ali ;ailabl cr nut knovin.,
operable niI-

'luiuinirumI iuishitng PIil(.
1%1onjni-Ur I mbtrmimol(Pl,,nt)

/&ssmui q ( 44Tr0a>i.i/ ...'...wi v 1 19 -6
Reduicion .. idlioi ( S Pli.t)

SW I IS So /i/ h / hi/r atin ant/ ... .i..., S........
1PA Tri-Part A1r.ment(I //an/I/ 0,/,/i/ Tchrvwmtint/,il ntt;On/tr

(I cnlncx ciii.. 159)
I RU t.' adImacic waste as delinied ill DOl G 4. 1I. bnp/'n....a.. n Gn/h G r ..s. / t lh

0 E I1/.3.i I-
I 'R I trnansuiir.ic , ase miiixctl 4d iII dsiiicange .is .. isit col....e. s.

ISD - tralntm nt. torge. aid ir o isI..saI utI ).
I IT iiplainid relese
V IIDS Uanc , /rI /.n... D SI" t dalabas.

Lt1;
L L %
\1P
NIL LW
N:
MI
PI 11
PUR IX
RhR A
Ri ID I



Table B-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages)

Dates of Source Contaminant Waste Site
Site Code OLI Site Name Location Operation Facility Inventory/ Depth m s s General Description

Volume Released Dimensions

UIPR-200-E--' SW-2 UPR-2100--23. Burial Release occurred June 10. Pt1REX 1-11 Particles and N N N A The unplanned release
Box Collapse at at 21 8-E-10 1960 and li-4 tube contaminated soil (UPR-200-E-23) occurred at the
2 t8-E- 10. Landfill the bndIles 21 8-E- [0 Landfill when large
IUPR-200k-W- 158 contamination boxes of contaminated PUREX

spread east and equipment collapsed and spread
southeast up to contaitnatioi. The maximhunm
3 miles (4.8 kill) dose rate at the box was 5 rad per
beyond the hour ( 100 11) from the box. Ilie
20 [last Area box w'as covered partially wil
perimeter fence. soil. ("(osolidated").

UPlR-200-E-24 SW-2 iPR-200-E-24. Contamination June Il. PLIRE F-l1 Particles and N A N>A An unplanned release
Contamination Pluite spread Irom, 1960 and 11-4 lube contaminated soil (UPR-200- F23 ) occurred at the
from the 21 8- - Itt 218-f-10 Landfill bundles 218-E-1 Landtill hen large
Landlill, tlN-2i0-E-li4 to miles boxes of PUR FX equipment

(4 83 knl) beyond collapsed and spread
the 2NO East Area conotaination. this related
perimeter fence, unplanned release (UPR-200-E-

24) is also reported to accoUnt [Or
lic airborne contamination plume
fiom the brokei box.

Con solidaed').

U1PR-200-E-30 SW-2 IPR-200-E-30, Within the April 20. N/A Process junmpers N A Area of A wooden burial box containing
UN-200-E-30 218-E-10 Laidlfill, 1961 amid contaminated 37,161 mn 82 higlly contaminated process

soil (400,000 f) jiumpers collapsed as it was
covered %Nilh soiL This has been
assigned to the 218-E-10 Landfill.
Maximum contamination of
500 mr/h was spread over a
400,000 11Y area. The landfill has
been surftce stabilized.
("Consolidated").



Table B-2. Suimmary of In formation for Waste Sites Co-Located with

Site !ode Ot Site Name Location Dates or source
E -IOperation Faeilits

U I PR-100( -F-53.
t N-200-E1 -5F3,
(onaiimination at
218- -l

I PR-200-1-6 I,
Raditocticve
(ontaminatioi from
Raihoad Htrial Ca ts
UN-21 6-E-61 .
IN-200--I-i I

The release
Occurredl at
218-E-I Landfill

1 te release
occurred in the
railroad right- of-

ay at the land till
ailoading raii
the "18-F-10
[andill area.

Octobcr 17.
1978

981

N'A

B1 Plant

200-SW-2 Operable Unit Landfills. (6 Pages)
Contaminant

I nventoRy/
Volume Released

Depth

Contattmiiated soil JN'A

N, A N/A

aste Site

46 by 15 in
( 150 by
5 11)

N/A

General Description

t.IPR-200-1 -5 sWV-I

PR-2100-E-6 I SW -1

In October 1978, a contamination
spread occurred during backtilling
operations w1e shallow buried
contaminated watste in anl adjacent
tiencli was uncovered by a
bulldozer. Numerous spots of
radioactive contamination Were
detected within the south end of
the 218-E-I Trench. rhe
contaminated soil was reburied.
and clean fill was spread over the
area. The surface of the landfill
"as stabilized in 1981. The
release is iiot marked or posted.
but the 2[8-E-I Latidll I is
marked and posted.
("Consolidated").

IThis contamination already has
been Cleaned up. The site is
located at the railroad
right-of-wvay within the area
mapped as the Industrial Landfills
(218-E-10). tis contamination
found aller a concrete burial box
was off -loaded fiom railroad cars
to landfills. The box left I3 Plant
with unacceptable levels of
contamination that were not tiound
until afler (lte box had been
off-loaded. Both lhe railroad car
and the otfloading ramp showed
siCMarable contanination. They
Were decontaminated within a few
days after discovery
("Rejected").



Table B-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages)
Contaminant

itmentory/
\Volume Released

Depth
\N aste Site
Dimensions General Description

UPR-200-\W-I I W-1 PR-2l1-W-Ii11 Within Jhe .uy 9, Ni952 N A Airborne N/A N/A 1its site was a result of a
l andfill lire. 2 8-V- I I .andtill. radioactive spontaneous lire in the 118-W-1

IIN-200-W -IlI contamination Landfill. It is a duplicate of
1.1 PR-200-W- 16 including alpha UPR-200-W- 16.

pal icles. ("ConsolidatedF).

LIPR-201t-W- 134 SW-2 LPR-200-W-134 218-.-3A Oct, 28, 325 Building, None. NMA N A UPR-200-W-134 involved the
improper Drum Burial I andtill, Trench 1975 300 Area. improper burial of a TRU-labeled

30. WSP drum (container I D 325-75-
coordinates 0473S) in 1975 at the 218-W-3A
I 37358N, 566159 tIandfill. Although the drum did
to 566166 F. not Liil nor release contamination,

it was not buried as retrievablv
stored waste per requiremetits.

lie trench section w here it was
buried was ic-designated as
transuranie (ARI I-C D-594).
"C onsolidaded").

PI-01-W- 16 SW-? 1Ui-200-\.-I1, Within 21 8-W- l Jul 9. 1952 N A Airborne N A N/A Ihe release "as a result of a
I andlill lire. Landfill. radioactive spontaneous lire in the 218-W-l
UN-200(-W- 1. Fire al contamination Landfill. The Irench where the
21 8-W-l Landlil including alplia tire occurred rutns east and west

particles. and was roughly in the center of
the landfill. A tire in the dry
wasle spread plutonium
contamination in the vicinity of
31-Z Buildin,. The

contaminated soil was bulldozed
into the trench. The ground on
the north side was stabilized with
oil, and roads near Z Plant were
washed dowN with wat cr.
("Consolidated").

Site Cdie1 O L Site Name Location
Dates 1f

Ope ation
Source
Facility

orb



Table B-2. S1lmmnla-v of Information for Waste Sites Co-Located with

I....

U.PR-2.-W-26,

C(ontaini nationi Spread
Diring Burial
Operalion

UIPR-200-W-37,
Contariiated Boxcs
Iound ill a hirn Pit

Location

Assumed to be
218-W-1 A
Landfill and along
the railroad tracks.

East of Dayton
Avenue Ave,
southwest of Z
Plant it hiir tie
2 18-W-4C
Lanrdlil 1.

Dates ot
Operation

No% cmber
27, 1953

June 1i),
1955

siuice
Facility

221-T

N/A

200-SW-2 Operable Unit Landfills. (6 Pages)
Contamiainain

I en tory/!
Volume Released

Soil contamination
frm 221-F spent
equipmt t

Iligh-level dr
waste

Depth

N A

N/A

Waste Site
Dimensions

NA

N'A

t I I 1 1 4 I
UPR-200-W-45. Burial
Box Uol lapse

Believed 10 Live
occurred in 218-
W -2A

Noeiber 6.
1957

RIFDO X Rutheini Im-
cotaiinated soil
and ai rbornte
parlici es

N A 10 kit,
(4 iles

General Description

A box of used connectors was
removed fro the 221-T Building
and buried in the 218-W-IA (alias
Railroad) Landfill. During
unloading. the lid was dislodged
and cotntamination 'was spread to
the flatcar and surrounding
ground. (Consol idated").
lree boxes mistakenly

conlaining dry. high-activity
'taste were sent to the Z Plant
burn pit, ' hichi "as located within
what is nowN 218-W-4C. The
boxes were noticed before being
burned. but duiring removal, it was
noted that one box had opened inl
the pit causing radiological
cortamrination. The boxes w\cre

remtov ed and set to the proper
burial trench. ("COisolidated").

A btrial box Containingt
rtullherinnim-cortritirtaedl process
.eu imeit fron REDOX
collapsed antd released
contatminrit iot hr oughout the
'00 West Area in Novemober
1957 Skin and or personal
clothing cotiatoiitation occIrred
Io 12 eitployees aind I selles.
Personnel and prIoperty were
decrrtaminaed, and measures to
pie vent tile spread oF
Corntiniratioi iee implemented
(-No Action").

OU Site NameSite Code

U PR-200-W-3 7

UP -2 - -37

SW-2

SW-1 *

z

ISW-2

U
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Table B-2. StImmary of Information fot Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages)

atesContaminant Waste Site
Site Code OF Site Name Location Opeatsof Soucey Imentory/ Depth D si General Description

OitCdeo peratio Facilit Nolume Released Dimensions

LJPR-200-W-53 SW-? UAPR_-2tt-W-53. Burial Last from the January 8, REDOX Spent equipment N/A 10 1 ha A burial box containing process
Box Collapse 21 8-W-2A 1959 caused hectlares equipment from REIDOX

Landiill to within cotttaitinated soil (250 acres) collapsed and released fission
275 m (90 fIt) of and airhorne product contamination inut the
the cast perimeler particles 200(1 West Area in January 1959.
fence of the Skin and/or personal clothing
200 West Area contamination occurred to

12 employees and 15 vehicles.
PersonleI and property were
deconIaminated, and tteasires to
prevent the spread of
contamination were implemented.
("Consolidated").

UPR-2100-W-72 SW-2 IPR-200-W-7. ithin the 1975 N A Laboratory waste N/A Is by I5 m Cot ntaminrated laboratory waste
(ontatination at 218-W-4A and contaminated (50 by St ft was toutd with gross alpha and
2 18-W-AA Landil I. soil mixed fission product

contamination in October 1975.
The waste had been buried years
before at the prey iotUsly required
1.2 m (4 ft) depth. Soil erosion
caused the waste to become
exposed. The waste was
removed, attd the area was
covered with 15 cm (6 in.) of
sand, a layer of trea bore, a layer
otf I0-mil plastic, 31 to 36 cm
(12 to 14 in.) of soil. and 8 to
10 cn (3 to 4 in.) of rock.
("Consolidated").

UPR-200-W-84,
( rotald C( tamirinaliln
During Burial
Operation at 218- W-3A

Within tle 218-
W-3A landfill,
most tikely
ITreTIChI I So

198(1
N A Liquid wvaste N"A N A In July 1980. a liquid spill

occurred int tle 21 -W-3A
Landfill when chemical waste
(beta'gzamima) was being puimped
romt a truck to the landtill. Ile

pump and contaminated soil were
placed itt a hurial trench. The

mluck "as cleaned atd thoroughlv
decottamainated at a separate site.
( onsolidated").

w
C

I[PR-200-W-84 SW-2



Table 13-2. Summary of Information for Waste Sites Co-Located with 200-SW-2 Operable Unit Landfills. (6 Pages)

SieCd L ieNm oain Dates ol . Source CnaintWaste SiteSite Code O Site Name Locatior peration Facility Inventorv/ Depth \st General Description
N olume Released

7 Plant BP SW- 7 PLANT BP. Z Plat It is located east of 1948 to NAI lie burn pit 3.011 12.' b' Consolidated INith 21 8-W-4C.
Burning Pit Dayton Ave, 160 received 2,000 m' [5.2 ni *T his urit is a rectangular burning

S1ithin the of wastes for pit located iithin (under) Landfill
boundaries oFithe burning, inclUding 21 1-W-4(. Tie site was
current 21-W-4C less than [,000 m' exhumed during the excavation of
Landfill. of laboratory Trench 7 in the 21 X-W-4C

chemicals. Landfill. ("Consolidated").
A RI (. .-59... p cificti too- h' T),o 1ir m-,iL ()A,r 2_. _96. 4' I 6901,el

Rmtso,,r-m (>,,msrrtmiomp snu/ Rt'rrtrt .*r n /<6. 42 USd (,9r I.e sg

h r i pit.
nOt tapplit. ble-

'petalie thnn.

Plutonim- Uimi I I rNactin fPir I

Redueimg 0'itdtin (K Plan .
2r-S\- I Nr'ilmdiolracte I IlIlls and DrIunmps OpCratle Unit

S W-2 200-SW-? Radioactive Lamdilk tnd Dumps Operable Unit
1101 Radioactive taste as detined in Dl- I 43i5 -. /II...matio (iI./ i U ith 

1.8)6 I 1 1351 1 I.
TSD (reatmnent storage, atInr ds posaI (unit 

UtR ' nmpfainned releas.

WkmIDS M m h ;//mn ...... a mmm datta...ise.

RP
N A

R CR .5
Rl. DON

SW-I
w
A

0
C

l~)
C

A

-H



DOE/RL-2004-60 DRAFT B

REFERENCES

2 ARIH-CD-594. 1975. Specifications tar the Transuranic Drum buried on October 28, 1975,
3 Atlantic Richfield Hanford Company, Richland. Washington.

4 CCN 089215, 2001, "Notification of Exceedance of Critical Mean Value for Specific
5 Conductance at the Non-Radioactive Dangerous Waste Landfill," (letter to M. J. Furman,
6 U.S. Department of Energy, Richland Operations Office, from S. P. Luttrell), Pacific
7 Northwest National Laboratory, Richland, Washington. May 11.

8 D&D-30708. 2006. Geophysical Investigations Smnmarv Report: 200 Areas Burial Grounds:
9 218-E-1, 218-E-2A, 218-E-8, 218-E-12A. 218-WV-], 218-W-2, 218-W-3, and 218-W-1.

10 Fluor Hanford, Richland, Washington.

II Ecology, EPA, and DOE, 1989. Ifan/brd Federal Faciliti' Agreement and Consent Order,
12 2 vols.. Washington State Department of Ecology, U.S. Environmental Protection
13 Agency, and U.S. Department of Energy, Olympia, Washington, as amended.

14 H-2-32095, 218-W-2A Industrial Burial Ground & 218-WP-3 Di-v Waste Burial Ground, Hanford
15 Site Drawing.

16 H-2-32487, 218-W-4A Dri Jaste Burial Site, Hanford Site Drawing.

17 Resource Conservation and Recover'Act of 1976. 42 USC 6901, et seq.

18 Waste Infbrmation Data System Report, Hanford Site database.

19 WHC-SD-EN-TI-199. 1993. NRDWL Soil Gas Survey Final Data Report. Westinghouse
20 Hanford Company, Richland. Washington.

21

B-42



DOE/RL-2004-60 DRAFT B

APPENDIX C

COLLABORATIVE-NEGOTIATIONS COMPLETION MATRIX STATUS

C-i

2

3



DOE/RL-2004-60 DRAFT B

04

This page intentionally left blank.

0

0
C-ii

1



DOE/RL-2004-60 DRAFT B

CONTENTS

2 Cl.O INTRODUCTION ................................................................................................... C-1
3 C2.0 REFERENCES ............................................................................................................. C-14
4

5 TABLE

6 Table C-i. Collaborative-Negotiations Completion Matrix. (11 Pages) .................................. C-2
7

C-iii



DOE/RL-2004-60 DRAFT B

S

This page intentionally left blank.

2

C-iv

1



DOE/RL-2004-60 DRAFT B

TERMS

CERCLA

DOE
DQO
Ecology
FS
OU
RCRA
RI/FS
RL
ROD
Tri-Parties

Tri-Party Agreement

TRU

TSD

Comprehensive Environmental Response, Compensation, and
Liability Act of 1980
U.S. Department of Energy
data quality objective
Washington State Department of Ecology
feasibility study
operable unit
Resource Conservation and Recovery Act of 1976
remedial investigation/feasibility study
U.S. Department of Energy, Richland Operations Office
record of decision
U.S. Environmental Protection Agency, Washington State
Department of Ecology, U.S. Department of Energy
Hanford Federal Facility Agreement and Consent Order
(Ecology et al., 1989)
Radioactive waste as defined in DOE G 435.1-1, Implementation
Guide for Use with DOE M 435.1-1
treatment, storage, and/or disposal (unit)
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APPENDIX C

2 COLLABORATIVE-NEGOTIATIONS COMPLETION MATRIX STATUS

3

4 CI.O INTRODUCTION

5 During collaborative discussion meetings that were held in January and February 2005 regarding
6 DOE/RL-2004-60, 200-SW-1 Nonradioactive Landfills and Dumps Group Operable Unit and
7 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit Remedial
8 hivestigation/Feasibility Study' Work Plan, Draft A (RI/FS work plan), the Washington State
9 Department of Ecology (Ecology) and the U.S. Department of Energy (DOE), Richland

10 Operations Office created a completion matrix to capture changes that Ecology requested, and
II DOE's responses in support of Ecology's requests. Table C-I was recreated and modified for
12 inclusion in this appendix, as described below.

13 Table C- I was extracted from Ecology and DOE. 2005, 200-SW- I and 200-SW-2 Collaborative
14 Workshops, Agreement. Completion Matrix, and Supporting Documentation, Final Product,
15 dated April 1, 2005 (available via the Tri-Party Agreement Administrative Record at:
16 http://www 2 hanford.2ev/arpir/common/findpae.cfm?AKcy=D78033 8 ). This table has been
17 modified for purposes of addressing each of the comments/commitments that were captured on
18 the original Completion Matrix. The original Completion Matrix was modified by adding the
19 right-most column to note how each comment is being been addressed in this work plan or a
20 future revision to this document. Given the phased approach for this RI/FS process, future
21 revisions to this document are planned.
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Table C-I. Collaborative-Negotiations Completion Matrix. (I I Pages)

Section Description (Ecology) Details (RL) Resolution

1.2 Scope and Objectives. Add a table of "Key Assumptions" that drive your DOE will develop a table of key Key assumptions developed
or in 2.0 Background and scope/cosi/schedule. assumptions that drive scope. schedule. and during the collaborative DQO
SetuinQ cost. During the DQO process. these key processes have been added to

See Idaho OU7-13-14 for example of key assumptions will be developed jointly by Section 1.4 of the Draft B
Ecology and DOE. RI/FS work plan.kiss umnptl ils.

Note that the U.S. Environmental Protection Costs: A description of the detailed

Agency's guidance on RI/FSs DOE will provide summary level cost cost analysis that will be

(EPA/540/G-89/004) suggests a work plan section estimates to support funding requests to evaluated in the FS is

titled -Costs and Key Assumptions." It may be complete the RI/FS, and for managing the presented in Section 5.7.4 of

appropriate to add such a section to this work project. the Draft B RU/S work plan.

plan. to the extent that certain cost information
would helpful. For example. if treatability
investigations are anticipated. and the cost would
be in the range of $20 million per year (the Idaho
National Laboratory figure). that would be
information that would be critical for scheduling
the RI/ES.

2.2 Waste Site Update this section using the results of DOE agrees to update Section 2.2 or 3.0 of Section 3.4.2 of the Draft B
Descriptions and History geophysical surveys. soil gas surveys. and surface the work plan using mutually agreed upon. RI/PS work plan includes the

radiation surveys. The scope of the nonintrusive nonintrusive sampling information. results of the nonintrusive

sampling will include the entire surface area of the field work performed as part
Bin 3B sites (15) and the used portions of the of the Phase-IA DQO process.
radioactive Bin 3A sites (7). This also includes a discussion

of the additional geophysics
performed before completion
of the Phase-IB DQO and
sampling and analysis
instruction.

Phase-IA survey results are
presented in Appendix D of
the Draft B RI/FS work plan.

0
[3



Table C-. Coliaborative-Negoliaions Completion Matrix. (I I Pages)
Section Description (Ecology) Details (RL)

2.2 Waste Site Update this section using the results of the records DOE agrees to update Section 2.2 or
Descriplionis arid History review. The scope of the records review should Section 3.0 of the work plan usiL the

locus on waste streams, waste jor, dates of histmrical records approach consistent with
operationi. wasie Cldscriptions, arid anoiMalous lie Dtil A work plan.
Coniditions.

3.0 Initial Evaluation Of
Waste Sites

Expand description o why contarililationr is ot
expected to be a threat to gzroundwater.

NOTE: Simple graphics and associated
stalemetis in existiniL work plan are an adequnale
ard acceptable format and content lor tile
coiceplual site miode.

DOE will add to the existing coliceptulal site
model in Draft B of the work plan
discutssiors concernl ig mobility of'
containiants and those areas where there
has been Iloodintz or other sotrces of water.

Resolution

Section 2.2 of the Drall B
RI/ES work plan has been
revised to include information
galhered duI ng the Ihistorical
recoirds review perforned as
part of the Phase [-A DQO
process.

Additionally. Section 5.4.1.1
details the historical
inflormiatioi review process.
lHe initial coicepILlal site

models presenwtd iii

Appendix E also resulted from
the extensive records review.

Section 3.9 of the Draft B
RI/FS work plan discusses the
initial conceptual site model
developmiienit process
including the results of the
HanlOrd Features. Events, and
Processes analysis perlorrmed
by FlUor Hanlord and Pacific
Northwest National
lahoratory personiel.

Initial conceptual site model
graphics for the six bins. as
well as the '4 landlills in the
200-SW-2 OU, are presenuted
in Appendix E of the Draft B
RI/FS work plan.
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Table C- . Collaborative-Negotiations Completion Matrix. (I I Pages)

Section Description (Ecology) Details (RL) Resolution

3.1 Known and Suspected Sanuniarize tie 'items of interest" (i.e., distributed DOE arecs to sLI11mm11arize itemirs of interest lie Ecology "Iettis of
Contamination. and 3.2 in Session 3) and identity which ones are more based on waste form: waste sircaili with Interest" were evaluated in the
Conceptual Contaminant likely to pose a threat of release. focus on logic to support decisions. The Phase I-A and I-B DQOs.

Distribution Models DQO Data Gap Analysis Table will provide Both DQOs included a
the format or the sutinmary. detailed data gap analysis to

identify those items that are
most likely to pose a threat oi
release. The results of the data
lap analysis from the DQOs
have been carried forward into
fhe Draft B RI/FS work plan.
Section 4.4.

3.5.2 Potential Human and Discuss potential exposure pathways especially DOE agrees to add discLISSiOn On exposure Section 3.8.1 discusses

Ecological Receptors for industrial items. Cross-reference to: pathways and the release meelianistis for potential human health and

Section 5.0 RI/FS Study Process: discuss dilerent waste forms. ecological receptors.

assuIptions about release mechanisms for
contamination in industrial itetis. 1or examp1le. Additionally. the conceptual
less satmpliig could be acquired because of the expostre pathway nodeI is
wase fortm and/or release mechanism presented graphically in

(e.g.. contaminated rail cars). Use this section Appendix E of tile Draft B
discussion to drive 4.1.2 Data Needs. RI/FS work plan.

0



Table C-i. Collaborative-Negotiations Completion Matrix. ( I Pages)

Section Description (Ecology) Details (RL) Resolution

4.0 Work Plan Approach Develop logic lkr vadose-zone samplii to DOE agrees to provide a i1ore developed Section 4.2 discusses the
and Rationale confirm conceptual site model for potential threat data collection logic to characterize depth of proposed use of direct PuisIes

to Croundwater. PrOpose some deeper (beyond contamination below trenches in the waste into the vadose zone as part of
the bottom elevation of trenches) data collection sites. Specific sampling location/ Phase 1-B characterization
to characteri.e Bh depth ol contamination, lying methodologies "ill be developed through activities. Additional details
the sampling locations to those locations where the DQO process. regarding the Phase I-B
inliltration is more of a concern (e.g. where there samipling design are presented
is a record of flooding). in Appendix A (sampling and

analysis plan) of the Draft B
Rl/FS work plan. Following
the completion of Phase I-B.
another DQO process will be
held to speci 1y additional
intrusive sampling Ior
Phase 11.

4.0 Work Plan Approach Update the rationale to tie sampling localioNs to DOE agrees to update the rationale Ior Section 4.2 o 1he Draft B
and Rationale results of geophysical sutveys. soil gas sttrveys. sample design to include knowledge gained R/FS work plan presents the

and surface radiation surveys ( when available) through geophysical surveys, soil gas rationale for utsing historical
surveys. and suriace radiation surveys as information reviews and the
deFined in Section 2.2 results of the Phase I-A field

surveys to locus lie Phase ]-A
lield(1 surveys. This secdion
also stales that future phase
characterization activities will
he focused by past-phase
sampling activities.
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Table C- 1. Collaborative-Negotiations Completion Matrix. ( I1 Pages)

Section Description (Ecology) Details (RL) Resolution

4.1.lA. Data Uses IdeTtily data uses 1or treatability invest'iations. DOE Will Update the work plan to include Ireatahility investigations
Cross-reference to: Section 5.0 RI/FS Study the process that will be used to evalUate the proposed for the 200-SW-2
Process: where there should be a separate seCon need for ireatabi lity studies (see discussion OU landlills are diSc ussed in
on treatability investigations. Cross-reference to: under Section 5.0.A). DOE will evaluate Section 5.7.3 of the Dralt B
Section 5.5 Post-Record of Decision (ROD) the value of pilot test data versus the RI/FS work plan. (ther
Activities: vhere there should be a discussion of relatively (compared to bench scale tests) locused investigations are
post-ROD reatabiliIy investiations fr design. large cost of these types of tests. This will discussed in Section 5.7.4.2.

Ecology conmmented that pilot tests may be be done through a qualitative evaluation -

needed because of the limited usefulness of Idaho based on what we know. data available that
National Laboratory and M-09 I cost data. are applicable. no data available but can

make assumptions. Currently envision that
these data will he capttred in the treatability
table and treatability subsection.

tt
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Section

4.1.1B Data Uses

Table C-1. Colliabo rat ive-Negotiations Completion Matrix. (I I I Pages)
Description (Ecology) Details (RL)

Explain how the data will allow an evaluation of DOE will explain how proposed Idata
each likely response scenario. inclUdiig problems collection will allow halanciiig between
with potential kor worker exposure, short-term effectiveness. lolg-lerm

eflectiveness. cost. and implementability.

Resolution

This comment will he
addressed in the next revision
ot the RI/FS work plan, to he
pUIhlished Ater the completion
of the Phase II DQO process.

Data to he collecled during
Phase I-B characlerization
activities mainly include
investigative nonintrusive
surveys. These data will I help
lcius future-phase
characterization efforts that
will he more specifically tied
to evaluation of each

likely-response scenario.
Phase I -B generally supports
all scenarios.

The nine CERCLA criteria are
discussed in Section 5.8.2 of
the RI/FS work plan and will
he carried frward into futtre
eiSiOnS011 of the document.

0)
0
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Table C-1. Collaborative-Negotiations Completion Matrix. (11 Pages)

Section Description (Ecology) Details (RL) Resolution

4.1.1 C Data Uses lICologv believes that sonic of the data from DOE anticipates including unit cost data Data collected as part of the

M-09 1 retrievals might satisfy the data needs that and worker exposure data irom appropriate M-091 Program] activities. as
will he identified in the DQO for this work plan. M-091 activities. Implementability data well as data Irom the

11 so, describe lwhat data will come out of M I-09I may be available as well. DOE will report 200-PW- I OU remedial

retiievals, and how the data will be used in this ]how M-091 retrievals validated or changed investigatio n are discussed in

RI/FS. conceptual site models derived from Section 3.3.2.1. In addition,

process knowledge (i.e.. generate analytical data are presented in
cOnfidence in process knowledge lor those Appendix D of this RI/FS
waste streams lor those years). work plan.

These data will be inClUded in
the RI report and carried
lorward into the FS for
evaluation.

4.1.2A Data Uses Ecology believes that some of the data roim DOE will identily data needs and deteriine Relevant iformiiation from the

potetial 618-10/1l technology deployment might if other projects such as 618-10 and 618-1I 618-I10/11 project is discussed

satislv the data needs that will he identified in the cal provide that inrforiation. in Section 5.7.3 of the Draft B

DQ) for this work plan. If so, describe what data RI/FS work plan. The RI/FS

will cotte Out of 618-10/1 I technology work plan also diScUsses the

deployment and how the data will be used in this importaice of coordination

RI/FS. with TRU waste retrieval
(M-091 Program) and

post-retrieval characterization
activities.

0o
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Table C-. Collaborative-Negotiations
Section Description (Ecology)

4.1.2k Data Needs Identify what cost data are needed, especially:

4. l.2C Data Needs

* Where would data come firom or removal,
Ireatient, and disposal estimiates (noting that
this is not a routine estimate)?

* The LIplellmntatiO Plan (DOE/RIL.-98-28)
ideitlied need lor site-speci 1c information

for ill situ vitrilication. Where will cost data
cOm' Irom lor in situ vitrification?

* Where will cost data Cole fFrom or removal,
treatiieLit aid disposal or in situ treatment of
%ariouLs items of interest?

Discuss whether dala are needed to reline
estimates of transuranics. Is the likely percentage
of removal, treatmtent. and disposal waste that
would designale as TRU a key paramoeter it) Cost
estimates? If so, what additional data are needed
to develop tmore accUrate estiiates?

Completion Matrix. (1 I Pages)
Details (RL)

* See 4.1. I A

* See4.1.1A

* DOE will Use the DQO to evaluate the
need for cost data for items of interest.
If needed, DOE will evaluate if these
data already exist in lie Treatability
Table descri bed above. If not
available, then DOE will evaluate how
to et the data.

DOE will evaluate in situ teCllnologies lor
assaytne transuranCs.

Resolution

Informiiation oil cos( estimtiaing
is presented in Section 5.7.4 of
the Draft B RI/FS work plan.

Treatability investications
regardin~g C\vIalil Ol'inl sito
technologies for assaving
transoranics are discussed in
Section 5.7.3 of the Draft B
RI/I S work plan.

0
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Table C-I. Collaborative-Negotiations Completion Matrix. (I I Pages)

Section Description (Ecology) Details (RL) Resolution

4.1.4 Data Quantity Burial erounds are dilicult to characterize. DOE will specify data evaluation for small This comment will he
Ecology expects that the eterogeneity of the data sets. DOE and Ecology will have risk addressed in the next revision

waste may result in small data sets. Descri be assessors participate/discuss the issue of of the RI/ES work plan, to be

what statistical evaluation of data will be used in small data sets as part of the DQO process, pUblished after the completion

the risk assessment lor small data sets. Ecology of the Phase II DQO process.

will participate and concur in the DQO.

Data to be collected during
Phase I-B characterization
activities include mainly
investigative nonintrusive
surveys to help focus
tuttire-phase characterization
ellorts.

A baseline risk assessment is

proposed for development in
fiscal year 2008. as noted in

Figure 5-2.

4.2 Chiracteriz.ation Discuss available characterization approaches. DOE agrees to provide characterization This comment is addressed in

Approach or 4.1 and justify why some approaches were discarded approaches rationale in a format similar to Section 5.7.31, and within the

and why the selected approach was chosen. Chapter 7.0 (add a column that describes referenced docuietit
why technique was not selected) of the (PNNL- 16105).
DQO.

5.OA RI/FS Study Process Include a separate section on treatability study DOE will add this as a separate section and Treatability investilations

in\estigations. treatability needs will he discussed as well. proposed lor the 200-SW-2
OU landfills are discitssed in
Section 5.7.3 of the Draft B
RI/FS work plan.

0
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Table C-1 Collaborati ve-Negoliat ions Completion Matrix. (I I Pages)
Section Description (Ecology) Details (RL) Resolution

5.OB Ri/ES Study Process Add a subscclion for "Cost Esimatjinq. Describe DOE will list the possible estimalinl Inlormnationi on cost estimating
the potential cost estimating alternatives: approaches (rc: DOE guidance) to identify is presented ini Section 5.7.4 of
e.g. computer package. parametric approach. the dilerent data needs that might he used the Draft B RI/FS work plan.
specialty cost for cstimaiting nonstandard. unUsual to feed each. lHie data needs will be
costs that typically lre not estimated. ldentily the addressed in Chapter 4.0 of the work plan.
key cost paralerS: C.'. waste v0LUI, waste
treatient costs, disposal costs. Identify the data
teeded or alrady ZlvailaIe to supply these
parameters.

5.0C RI/FS Study Process Ecology will stipply' an al xpanded description ol DOE will review and comment omf the drait Section 5.1 provides an
RCRA-CFRCLA ineigration. specilically and both parties will resolve comments. expanded description of
identifying li'how to avoid -pre-decisional: actions. Anticipate within the next 2 to 4 weeks. RCRA-CERCL A

coordination.
5.3 FS/RCRA TSD Unit Describe approach to close unused portions of DOE will prepare reclassification lormis Closure of the unused portions
Closure Plan TSDs. fLcoloQ) wi/ promide the maner in whilh before the work plan revision for lhe unused of the TSDs are addressed iin

RCRA ISD /los re/pos closir p/an portions. For sites tha are not reclassified Section 5.8.4.1 of the Draft B
reqi-mnscil i/ he nic ill the WorA Phai alnd as rejected. DOE will place those sites iin RI/ES work plan.
sius ('t d)cmit/it'As ISection 5.5 of the 7PA) B i .

5.4 Proposed Plan and Add a closure plan crosswalk (et as done in the DOE will provide the crosswalk in the A closure plan crosswalk is
Proposed RCRA Per mit 200-UW-1 FS I X)E/RL-2003-23|k The rev ised work plan (Table I 1. page 33 of the presenmed in Table 5-6 of the
Modification crosswalk can be ised to do a completeness 200-UW-I Proposed Plan Draft B RI/FS work plan.

review lor those coumponents of the Closure Plai I DOE/RL-2003-24 I |Ecology's Ceneric
that will come from the RI/FS work plan or other crosswalk Iotial).
existing documients. Ecology also can Use it to
evalulale the adequacy of the planned
investiations to satisfy TSD unit sampling
reLIimenmts.

5.4.2 Recional Site Closure Revise the text to address DOE's interest in DOE will itncorporate additional delail The regional closure strategy
"Integration/alinmiiient of 'decisiois' and when the work plat is updated and was prepared by Fluor
activities in the Core Zone. Cross-reference this submitted. Haniord and is documented in
to Sections 4.1 ad 4.2 and suInmari/e how this CP-223 19-DEL. Planr
affected the DQOs or characteri,.ation approach. Cen'ra/Platea Clomourc. This

plan is cited iin Section 5.8.2 of
the Draft B RI/FS work plan.

0



Table C-1. Collaborative-Negotiations Completion Matrix. (I I Pages)

Section Description (Ecology) Details (RL) Resolution

5.5 Post-ROD Activities Discuss long Lird time acuiviries inclLIIiing DOE will describe the concept of phasing a Treatability investigations

potential treatability investigations I'r design. response for different areas and how the proposed for the 200-SW-2
lead time on [rentability investigations Im OU landfills are discussed in
design could make some ui al grounds Section 5.7.3 of tile Draft B
Come later in tie overall response. DOE RI/FS work plan.
will explain how (lie need for post-R(OD
treatahility iii vestigations will not prevent
them rmm meeting the requiremrent for
substantive and continuous remediation
15 mondis post-ROD.

6.OA Schedule * Add optional "treatability investigations- If DOE can establish in the DQO that a Treatability investigations
with a typical durration. showinz the critical treatahility investigation is nol needed. proposed for rlie 200-SW-2
path relationship. then this level of detail is not required. OU landfills are discussed in

* It's okay To distinguish between treatability * If needed. DOE will provide the Section 5.7.3 of the Drabt B

investigations required for the FS. and those -reatability test plan schedule consistent RI/FS work plan.
reTq 1 ired 1or remIe(inl design. with the level of detail crrenitlv in the

* Show activities to two work breakdown wxork plan. As the need fo treatability
struc1tre levels below treatability investirations is determined, a
ivesligation. to allow evaltration of (lie more detailed schedule will be

'typical duration. Two levels below might included in Chapter 6.0. This

include: likely will be included after

- Draft est plan tihe Phase 1I DQO process and
Dr~ll C%11est revision to [le RI/FS work

- Reglatory review/approval cycle or lest plan has OccUirred. Under the
Plati phased approach. luture/

- Procurement additional sampling and
- Testingc analysis plan and revisions to
- DraI test report this wvork plan are planned (as
- Regulatory review/approval cycle or noted in the schedule).

Irepor I
- The predecessor-successor relationship

to the FS.

0
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Table C- 1. CoIlaborat ive-Negotiations Completion Matrix. (I I Pages)
Section Description (Ecology) Details (RL)

6.01B Schedule * Discuss critical asstrmptiois for schedule DOE will discuss critical assumptions, and Chapeunless discussed in earlier (added) section mn loI lea iiIulS diSCuSSed il R/FS
key aSsumptions. earlier section on "Key Assumptions- high-le

Discuss lung lead tiIe activities including (Section 1. l.2. acliv ili
nuclear safety authorization. Hanfor

sclhedul
also are
ie Dia

CotiplehincisicI, .. E i-c al R .. usseuC. C ,psnn and lbabilift A, iol 198. 42 USC 9601, t stq.
DOEIR L-98- 8. 200 Ai-a Renedial it ti afioy- ca/Fasjilit- st, Implemiimaii Plan - Eniimncnxal Restcirai,,,, pimiaDOE/RI-2003-23. F/,, ocd Icasibilt StidtImr the 200-' UV-I Operable I ni.

DOlt L-2003-24. , .p sed Plan/br the 00-M/W-I Operable Unit.
Ecology et it . 1989. Ilanfi~id Fcdi FI-a, ill AgicrI'en and Con se' 0,rder.
ElPA/540/-89/004. Gidaemfr Co nd Iin Riedial Intigalions and Feasititi-m Stdies nude i / CRC LA. ( Iirint IFin/al OSWIER 9355.3-M.
Resrcate C, u-n-raim and Rn cive A t if 1976. 42 UJSC 690 1 ct sq.
CERCiA = Ccupihc/nsi-e Jniimiwinl Rcspu..ise Compeniiuse.tii /FS = remedial inuvestigatiin/teaMihilly studv.and I wimAe it/ cI 980 RL =U.S. Department of Eiery. Richlaud OpcratfIE = U.S. Depairmcrit ot Enerey- ROD = lecord of decision.)Q() = data qIIalily objective. 1TA = Tri-Party Agreement (HIa/id federl aci iEcology - Washington State Departmieit of Eclouy. consem lt/de, (Ecology el aL- 1989),
FS = feasibility study. TRU = Radioactiye waste as defitned i ()E G435.011 = operahle unit. Implementa i n idc fbi Ir t iwith LE Al 4RCIRA = Remnuce C.snseaion and Reaic- Act o/ 1976. TSD = trealment. storage, anid/cr disposal (unit i.

Resolution

r 6.0 of the Dra I B
woirk plan includes a
vel Schedule of
es based on the Elunor
d haseline working

e. Project assumplions
noted in Section 1 .4 of

It H RI/ES work plan,

iois 011ice,

i/t Agwerenwi cnd

1- 1.
4 5 1 -/.
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APPENDIX D

2 DATA COLLECTED TO SUPPORT CHARACTERIZATION
3 OF LANDFILLS IN THE 200-SW-2 OPERABLE UNIT

4

5 This appendix includes a collection of results of the records research, field sampling, and survey
6 data collected to date to support characterization of landfills in the 200-SW-2 Operable Unit
7 (OU). These data supported the Phase I-B data quality objectives (DQO) process (SGW-33253,
8 Data Ouality Objectives Summary Report fbr the 200-SW-2 Operable Unit Landfills) for this
9 remedial investigation/feasibility study (RI/FS) work plan. This appendix also contains relevant

10 data collected from other associated projects, such as the M-09 I TRU Retrieval Project and the
I I 200-PW-I OU remedial investigation project. References for each data source are provided
12 within each table. Because these projects collected data that may be of use to the 200-SW- 2 OU
13 investigation, the data collected have been captured in this appendix and ultimately will be
14 summarized in the remedial investigation report for evaluation during the remedial
15 investigation/feasibility study process. A discussion of. and reference to, these data is provided
16 in Chapter 3.0 of this RI/FS work plan.

17 REFERENCES

IS 04-AMCP-0321, 2004. "Transmittal of the Burial Ground Sampling and Analysis Results for
19 January - March 2004," (letter to Michael A. Wilson. Program Manager, Nuclear Waste
20 Program. Department of Ecology, Kennewick, Washington, from
21 Matthew S. McCormick, Assistant Manager for the Central Plateau), U.S. Department of
22 Energy. Richland Operations Office, Richland, Washington, June 4.

23 CP- 13514. 2003. 200-PW-1 Operable Unit Report on Step I Sampling and Analysis of the
24 Dispersed Carbon Tetrachloride Vadose Zone PIume. Rev. 0. Fluor Hanford. Inc.,
25 Richland, Washington.

26 PNNL-00157, 2006, Soil Measurements at 218-E-2 and E- Burial Grounds. letter report to
27 Greg Berlin, Fluor Hanford, from Andrey Mozhayev. Pacific Northwest National
28 Laboratory, Richland, Washington, September 27.

29 SGW-32683, in process. Results fi-om Passive Organic Vapor Sampling, Per/orined in Selected
30 200-SW-2 Operable Unit Landfills (218-W-3A. 218-W-3AE. 218-W-4B, 218-W-4C. and
3 1 218-W-5) in June-Julv 2006, Fluor Hanford, Inc.. Richland, Washington.

32 SGW-33253. in process. Data Quality Objectives Summarv Reportfor Land/ills in the
33 200-SW-1 and 200-SW-2 Operable Units, Fluor Hanford. Inc., Richland, Washington.

34 SGW-338 2 9. in process. 200-PW-1 Operable Unit Report on Step II Sampling and Analysis of
35 the Dispersed Carbon Tetrachloride Vadose-Zone Plume, Fluor Hanford, Inc., Richland,
36 Washington.

37

D-1



DOE/RL-2004-60 DRAFT B

Table D-l. Laboratory Results of 218-W-3A Landfill Vent Riser Samples.'
Chemical Concentration Detected in Vent Riser Samples (ppmv)
Abstracts

Analyte Service Vent Riser Vent Riser Vent Riser Vent Riser
Registry T-05-02 T-08-03 T-08-05b T-08-O5
Number Duplicate

1.1 -Dichloroethene 75-35-4 1.6 N/A N/A N/A
1.2-Dichloroethane 107-06-' 0.62 N/A N/A N/A
Chloroform 67-66-3 4 N/A N/A N/A

Tetrachloroethene (PCE) 127-18-4 3 4.200 18 17
Trichloroethene 79-01-6 [.3 8.8 N/A N/A

saps collected in August and septe her 2 Suo ie -
Operable Unit Repo i on mStep I/ Sap/l T -ud T-An -m oft the IDined ie

"Vapor samples fromt vent risers T-O5-O2 and T-08-63 contained the

09 t 1Programr (SGW-33829. 2 -PtW -I
Carbon Terrachloride Vadose-1 .. ie Phane .
highest volatile organic compound

concentrations. based on field screening. in Trenches T-05 and T-08. respectively. An additional SUM MA canister
sample and the duplicate sample were collected from \Cnt riser T-08-05.

S UMM A is a trademark of Moletrics. Inc.. Cleveland. Ohio.
ppmv = parts per rillion by volume.

Table D-2. Laboratory Results of the 218-W-4B Landfill
Vent Riser Samples. (2 Pages)

Chemical Concentration Detected in Vent Riser Samples (ppmv)
Abstracts

Analyte Service Vent Riser Vent Riser Vent Riser
Registry T-07-4 T-07-6 T-07-6h Duplicate
Number

Analvtical Results

Propane 74-98-6 4.6 1.2 5.6

Methylene chloride 75-09-' ND ND 0.72

1.1 -Dichloroethene 75-35-4 5.6 ND ND

Carbon tetrachloride 56-23-5 66 42 D 140 D

Chloroform 67-66-3 11 4 9.3

Tetrachloroethene (PCE) 127-18-4 36 0.99 2

Trichloroethene (TCE) 79-01-6 8.4 0.44 0.94
Methanol 67-56-1 53 J I J 8.6 DJ

Acetone 67-64-1 86 J 0.78 j 2.3 J

Toluene 108-88-3 ND ND 0.63

Ethanol 64-17-5 ND ND I .2

Tentatively Identified Compounds

Trichlorofluoromethane 75-69-4 ND '.4 5.9

1. 1 .2-trichloro- 1.2.2-
irifluoroethane

I . . I-trichloroethanie 71-55-6 49 1.7 4.2
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Table D-2. Laboratory Results of the 218-W-4B Landfill
Vent Riser Samples.) (2 Pages)

Chemical Concentration Detected in Vent Riser Samples (ppmv)
Abstracts

Analyte Service Vent Riser Vent Riser Vent Riser
Registry T-07-4 T-07-6 T-07-6b Duplicate
Number

Dichlorodi 11 Li-ortmethane 75-71-8 2.6 6.1

Methylcclohexane 108-87-2 ND ND 1.4

C3 benzene' ND 82 ND ND
'Samples collected September to November 2006 to support the M-091 Program (SGW-33 829. 200-11KW- I

Operable Una Report on Step' II Sanplig and Anafysi.s of the Dispersved Co ...n Teraa/drride Iad1s f )- Zre iumi -

"The vapor sample Iron vent riser T-07-4 contained the highest volatile organic compound concentrations, based
on Field screenin", in French T-07. An additional SUMMA canister sample and the duplicate sample were collected
from vent riser T-07-6. The additional and duplicate SUMMA canister samples were collected From a vent riser with
siightlv lower \olatile organic compound concentrations to reduce the potential that the highest volatile oi-ninic
compound concentrations would exceed calibration standards and make the duplicate analysis of little value.

'The tenattely identilied compound identilied as C3 benzene is a three-carbon benzene with high-quality
spectral matches with 1. -. 1.2.3-. and 1.2,4-trinmethylbenzene. High match qualities also were obtained lor the
three structures of ethyl meth yi benrzenes. These compounds often are observed in hydrocarbon mixtures but rarely as
an individual tentatively identified compound at a high concentration level.

SUMMA is a trademark or Moleurics. Inc.. Cleveland. Ohio.
NI) = not detected.
D = analyte was identified at a secondary dilution (actor.
. = estimated 'alue.
ppm' = parts per nrillion by volume

Table D-3. Field Screening Results of the 218-W-4C Landfill
Vent Riser Samples.* (2 Pages)

Carbon
Trench Number Tetrachoride Chloroform Water Vapor

and Sample (CAS 56235) (CAS 67-66-3) WAS N/A) HEIS Number
Location (ppmv) (ppmv) (ppmv)

T1-0i 2.24 6.80 6400 B14KI8

TI-02 2.14 6.34 6370 B 14K19

TI-03 1.55 3.31 6410 B14K20

TI-04 1.48 2.87 6560 B14K21

T4-0 7.64 13.1 7530 B 14K22

T4-02 8.87 24.0 8060 B 14K23

T4-03 852 28.8 7930 B 14K24

14-04 1760 59.3 8270 B)4K25

14-04 Duplicate 1750 59.1 7640 B I4K29

T4-04A 812 15.2 11900 B I4K46

T4-05 365 7.42 8840 B14K26

T4-05A 8.27 7.53 10500 B14K45

T4-06 8.66 7. 10614K27
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Table D-3. Field Screening Results of the 218-W-4C Landfill
Vent Riser Samples.* (2 Pages)

Carbon
Trench Number Tetrachoride Chloroform Water Vapor

and Sample (CAS 56-23-5) (CAS 67-66-3) (CAS N/A) HEIS Number
Location (pp ppm)

(ppmv) pm)(mv

T4-07 5.21 34.7 11900 B 14K28

T4-08 1.12 12.6 9240 BI4K30

T4-09 2.81 5.95 9120 B14K31

T4-10 7.87 3.97 10100 B 14K32

T4-l 1 8.04 3.72 106MX B14K33

T4-11 6.61 2.68 10800 B14K34

T4-13 7.74 3.07 11400 B14K35

14-14 8.80 3.48 120(X) B14K36

T4-14 Duplicate 8.80 3.61 1 1600 B14K39

T4-15 8.66 3.52 13100 B14K37

T4-16 8.43 3.49 13600 B 14K38

17-01 6.27 1.39 7880 B14K40

T7-02 5.98 1.29 7990 B14K41

T7-03 6.68 1.40 8360 B14K42

T7-04 7.58 42.0 8620 B 14K43

T7-05 [.0 U 1.81 9150 B 14K44
*Sanmples collected in 2002 to support the M-09i Procram (CP-13514. 200-I) W- Operable Unit Repori on

Step I Saipling and Anathsms of the Dispersed Carbon Icirachloidc Vadose Zone Phme.
CAS = Chemical Abstracts Service registry number.
H ElS = Hanni-d EnVironmemhin! Iorimiation Sstemi database.
N/A = not applicable.
ppmv = parts per million hy volu me.
ti = anaved for but nt tdetecLeL. Valte reported is the reporting ini.

Table D-4. Soil Gas Probe Results Near Trench 4 in the 21 8-W-4C Landfill.*

Location Depth (ft bgs) Carbon Tetrachoride Chloroform (ppmv)(ppmv)

C4056 34.3 - 34.8 < I.1 - 19.5 < 1.0 - 5.25

C4057 8.9 -9.4 6.58 - 48.0 < 1.0 - 10.3

C4058 30.5 - 31.0 < 1.0 - 5.5 < 1.0 - 293
"Sarnples collected between 2002 and 2004 to support the 200-PW-l OU remedial investigation SGW- ,;829

200-PW'- I Oprable t liit Repor on Step 11 Slampliag and Anasws ohe ) ispersed Cri Ti ellra, ho Idt
Vadose-7onv P/mne I.

bgs = below ground surface.
ppmv = parts per million by volune.
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Table D-5. Field Screening Results for Samples Collected From the
the 218-W-4C Landfill.* (2 Pages)

Vadose Zone in

Carbon
Borehole Tetrachloride Chloroform Water Vapor

Number (CAS 56-23-5) (CAS 67-66-3) (CAS N/A) HEIS Number

(ppmv) (ppmv) (ppmv)

C401 1 10.5 2.80 17,500 B I 54R I

C4011 6.91 2.07 14.500 BI54RO

C4012 62.1 12.2 18.100 B154T3

C4012 7.25 31 9.500 B I54R3

C4012 15.6 4.10 15.700 B I54R2

C4017 1.0 U 1.41 19.700 B I 54T6

C4017 1.0 U L.72 18.200 B I54T5

C4014 1.0 U 1.07 17.500 B 154R7

C4014 1.36 1.85 15.800 B I 54R6

C4019 i. U 1.55 17.900 B I54V0

C40 19 1.0 U 2.57 15.500 B I 54T9
C4022 1.0 U 1.56 19.000 B 154V6
C4022 2.4 2.78 16.700 B 154V5
C4018 1.0 U 1.16 18.700 B 154T

C4018 1.0 L' 1.50 17.200 B154T7

C4021 1.0 U 1.62 20.300 B154V4

C4021 .0 U 1.83 17.700 BI 54V3

C4015 1.0 U 2.09 13.900 B 154R9

C4015 1.0 U ".31 14.100 BI54R8

C4020 I.0 U I.47 19.800 B 154V2

C4020 1.0 U 1.52 16.600 B I54V I

C4013 1.0 U 1.0 U 1 9200 B154R5

C40 13 I1.0 U I.08 16.300 B I 54R4

C4016 12.7 5.77 14.000 B 154T2

C4016 14.8 4.48 16.200 BI54TI

C4016 14.3 4.51 16.200 B I 54T4 Duplicate

C4016 4.80 3.37 15.600 B I54TO

C3869 9.61 3.12 13.400 B15J55
C3869 16.0 5.08 14.300 B15J56
C3869 12.9 4.40 14.700 B 15J57

C3869 14.0 5.63 16.400 B 15158
C3869 11.3 4.75 15.800 B 5159

C3866 1.0 U 1.0 U 10.400 B 15137

C3866 1.0 U 1.0 U 10.400 B 15J38

C3866 1.0 U ).0 U 10.100 B 15J39
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Table D-5. Field Screening
the

Results for Samples Collected From the
218-W-4C Landfill.* (2 Pages)

Vadose Zone in

Carbon
Borehole Tetrachloride Chloroform Water Vapor

Number (CAS 56-23-5) (CAS 67-66-3) (CAS N/A) HEIS Number

(ppmv) (ppmv) (ppmv)

C3866 [.0 U 1.0 U 9.810 B15)40
C3866 [.0 U 1.0 U 9.890 B 15J41

C3866 I.0 U .0 U 9.870 B 15J42

C3867 45.8 9.53 16.100 B 15J43

C3867 47.6 9.59 15,700 B 15J49 Duplicate

C3867 7.34 1.71 10.600 B 5J44

C3867 14.9 3.64 13,100 B 15345

C3867 23.9 5.48 14,200 B 15J46

C3867 35.8 8.30 18.900 B 15J47

C3867 24.9 6.77 22.200 B 15J48

C3868 5.23 3.13 19.800 B15J50

C3868 3.95 3.98 22 100 B15351

C3868 4.88 3.88 23.300 B 15J52

C3868 7.26 4.24 21000 B15J53

C3868 8.73 4.27 24,200 B 15J54

C3865 L.0 U 1.0 U 18,800 B I 5130

C3865 LOU 1.13 20.900 B I5J3 II

C3865 1.0 U 1.28 19.500 B15J32

C3865 3.49 1.90 21.600 B1533

C3865 6.20 2.13 22,400 B15J34

C3865 6.19 2.10 22,400 B315J36 Duplicate

C3865 1.95 1.73 27,900 BI5i35

C3870 3.58 2.11 12.000 B 15J60

C3870 5.13 2.99 11,800 B I5JI61

C3870 5.15 3.11 11.900 R15362

0870 6.37 3.67 12,300 B15)63

C3870 6.15 3.93 14,500 B315364

C3870 6.12 3.71 14,400 B15J65 Duplicate
*Samples

01perable Unif
CAS =
HEIS =
N/A =
I =

collected in 2002 to support the 200-PW- I OL remedial invesiation (CP-1 3514. 200-NW- I
Repoit on Step I Sanpling and Ana Is is of ie Dispersed Carbou I erchloride Vados Zone Pme I.
Chemical Abstracts Service registry numtiber.
Hanfor cd Eironnewal Informtatjon Ssten database.
not applicable.
analvzed lor but not detected. Value reporled is the reporting iimit.
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Table D-6. Laboratory Analysis of 218-W-4C Landfill Vent Riser Samples." (2 Pages)

Concentration Detected in Vent Riser Samples (pphv)

Analyte CAS Vent RiserNumber Vent Riser Vent Riser Vent Riser Vent Riser Vent Riser Vent Riser
T1-04 T4-04 T4-04 T7-06 T20-03 T29-01-S" T29-04-N"duplicate

I1-ChloohitIane' 109-69-3 ND ND ND ND ND ND 280
I. I-DichloroetTanc' 75-34-3 ND ND ND ND ND 16 ND

L,1.1-Irichloroetiane' 71-55-6 1 10 ND ND 40 ND 68 ND

1,1,2-Iiicliloro-I .2-Irilltwoctliane 76-13-1 ND ND ND 44 ND ND ND
1,2-Dichloroelliane 107-06-2 ND ND ND ND ND 13 ND
I-Buuanol 71-36-3 ND 3210,0001) ND ND ND I2 ND
)-Butinone 78-93-3 ND ND ND ND ND 46 31
3-Methy Ihexa ne 589-34-4 ND ND ND ND ND 78 ND

Acctaldehyde 75-07-0 ND ND ND 22 15 B ND 70

Acetic acid, icthyIestcr' 79-20-9 ND ND ND ND ND 29 ND
Acetone 67-64-1 ND ND ND 14 ND 220 140

Acelonitrile 75-05-8 ND ND ND ND ND ND 17
Bentiene 71-43-2 ND ND ND ND ND 33 19

CarboiNl Ctrachtloride 56-23-5 16 ND ND 2700 1) 1 3.400 D I,900 D
Choroethiane 75-00-3 ND ND ND 21 ND 180 87
Chlo oof1rm 67-66-3 N D ND ND 95 ND 75 40

Chloromiethlane 74-87-3 ND N D ND ND ND 7301) 220

DichlodiILIuoromuetMne 75-71-8 NA NA NA NA 9101) NA NA
Ethanol 64-17-5 ND ND ND ND ND ND 23

Methanol 67-56-1 ND ND ND ND ND 4301) 230

Methylenc Chloride 75-09-2 51 ND ND ND ND 1 10 59

n-Heptane 142-82-5 ND ND ND ND ND 19 1 I
n-BliIane 106-97-8 20 ND Ni) ND ND 66 25

0
-0

0
0

V)
aa
A
ON
a
0

~1*1



Table D-6. Laboratory Analysis of 218-W-4C Landfill Vent Riser Saniples." (2 Pages)
Concentration Detected in Vent Riser Samples (ppbv)

Analyte CAS Vent Riser
Number Vent Riser Vent Riser Tn0 Vent Riser Vent Riser Vent Riser Vent Riser

T1-04 T4-04 duliat T7-06 T20-03 T29-01-S" T29-04-N"
duplicate

Tctraciloroethene 117-18-4 25.000 D 14.000.000 D 6,200000 D 36.000 D ND 2.400 D 2,800 D
Toluene 108-88-3 ND ND ND ND ND 16 ND

Trichloroetheine 79-01)-6 16 ND ND 21 ND ND ND
Trichloronionolltioioritlhinc 75-69-4 800 D ND ND 7.900 1) 8,600 D ND ND
Vinyl Chloride 75-01-4 NI) ND ND ND ND 17 ND

'Samples collected iii 2003 to support tie M-09 Prognam (04-AMICP-0321 I. "Tianimital of the Borial Groiunid Samplitnv and Analysis Results 10r Januaiy -
March 2004-).

'A SLIMMA cartnister sample was collected From sent riser T29-04-N in Trench T-29 on October 21, 2003. lowever the MIaximnum carbon tCtrachloride
concentration in ireinch T-19 nas (etected at sent riser T29-01-S. A second SUIMMA canister sampllle was collected in Trench T-2Q tioo ent riser T29-01-S on
October 22. 2003, to correct this unintentlional mistake. Both of these SUMMA cainisler satmples were sUbrintled or laboratory atalysis.

'eintatiely identitied compound.
SU MMA is a trademark of Moletries, Ic.. Cleveland. Ohio.

B = analyte OuId in associated blank.
CAS = Chenical Ahstracts Service registry numher.
1) = analyte was identitied 1 a secondary diltnlin factor.
NA = not analyzed.
ND = not delected.
psh = parts pet hillion by vijime.

00

e
0

tQ
C
C
4 .

C

-r
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DOE/RL- 2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T04

1I I.1 -Trichloroethane 103
Benzene 36

T04-A-1
Tetrachloroeliene I 1 1 3
Trichloroethene 60

I 1.1-Trich lorocthane 296
T04-B- I Bcnzenc 65

Tctrachloroetheric 43 I
1.1.1 -Trich loroetharic I 52

T04-B-2 1.1 -Dichloroethene 91

Tetrachloroethene 480
1.1.1 -Trichloroethane 375
1. I -Dichlomethene 80

T04-C- I
kenzeric 34

Tetrach loroetherie 170

1.1.1 -Trich l oroehare 149

T04-C-2 Benzene 32
Tetirachlorocethene 147

Trench T0S
1.1.1 -Trichloroethane 218

T05-A- I Benzene 33

Tetrach lorocthenc 76
1. 1.1 -Trichloroethane 544

1.I -)ichioroethaic 1057
I. I -Dichloroethene 80

T05-B-I 1.2-Dichloroethane 80
Benzene 37

Ch loroform 1 610
T etrach loroethenc 570

1. . -1-richloroethane 208
Bcnzene 32

T05-C- I Chlorororm 69

Tetirachloroetliienei123

Trichloroet hene 40

1. .1 -Trichloroethane 55
Berizee 36

T05-C- ID
Chlorolrm 43

Tetrachloroethcnc 616
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
1.1. 1 -Trich loroethanc 56

Benzene 59
T05-D- I

Tetrachloroehcne 1 262
Trich lorethene 27

T5-D-2 .1. 1 -Trichloroethane 86
Tetrachloroethene 118

1- .1 -Trichloroethane 509

T05-D-3 Benzenc 51
Tetrach loroelicc 1025
1.1 -Trichloroethanc 293

Bcnzcne 29
T05-D-4

Chlorotorm 40
Tetrach loroethene 806

1.1.1 -Trichloroethanc 591
1. 1 -Di chloroethane 101

T05-E- 1 1.1 -I chloroet Ihene 163
Chlorolorm 388

Tetrachlormethene 328
.1.1 -Trichloroethane 11754

1 -Dichloroethane 1 171
I. I -Dich loroethene 2712

1.2-Dichloroethane 1 980
T05-F- I

Benzene 72

Chlorolorm 9370

TetrachItocthone 1 250
TrichloloOtheic 89

Trench T12

1.1.1 -Trichloroehane 191

T I2-A- 1 1.1 -Dichlorot heic 51
Tetrachloroethene 38

1. . -Trich loroethane 40

Benzene 29
T12-B-1

Te(rachlormethene 606

Toluene 29
. ..1 -Trichnoroethane 148

Benzene 43

Tetrachloroethene 2495

Trich loroel Ient 40
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Tetrachloroethene 639
TI2 -C-2

Trichloroethne 29

Trench T19

1..1 -Trichloroethane 754

1.1 -Dichloroethatic 39
1. 1-Dichlorwethene 178

T I 9-A- I Benzene 43

Tetrachloroethene 1593
Trichloroethene 50

Trench T20

1. 1.1 -Trichloroethane 534
1. I -Dichlorocthcne 26

T20-A- I
Benzene 26

Tetrach loroethene 215
1.1.1-Trichloroethane 256

T20-A-" Benzcne 46

Tetrichloroethene I99

Trench T22

1..1 -Trich loroethane 408
1.1 -Dich loroe hene 40

Benzenc 60
T11-A-1

ChI orojorm 42

Teinrchloroethene 20457

Trichloroethene 342

11..1 -Trichloroethane 167
Benzene 43

T22-A-2
Tetrachloi oheicne 10456
Tri chrooet hene 223

Trench T24

1.1.1 -Trichloroelhane 72

T24-A- I Benzene nf

Tebrchloroethene 1353
1 .1.] -Trichloroethane 72

T24-A-2 Bcrizenc 37
Tetrachloroethens 461

Trench T29

1. . 1 -Trichloroethane 126
T29-A- I Benzene 53

Tetrmchloroithen 68

D-l I



DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sampie)

1.1.1 -Trichloroeihane 105
T29-A-2 Benzene 52

Tetrachloroethene 101
I1.1I -Trichloroethane 251
1.1 -Dichloroethene 38

T29-B-1 Benzcnc 38
Chloroform 37

Teirachloroethene 350
1.1.1-Trichloroethane 294

Benzene 44

T29-B-2 Carbon Tetrachloride 11

Chlorolorm 33
Tetrach lo ethene 426

1. 1.1 -Trichloroethane 193

T9--21 1. 1 -Dichloroethenc 50
Benzene 27

Tetrach loroethene 277

1. 1.1 -Trich loroethane 382

1.1 -Dichloroethene 99
T29-C- -

Benzene 31
Teirachloroethene

1.1.1 -Trichloroethane 295
T29-C-2 1.1 -Dichloroethene 63

Tetrachlorotahene 131
Trench T31

11.1 -Trichlornethane 56
T31-A-I Benzene 34

TeIrachlorotichene 60

1.1,1-Trichoroethane 57
T31-A-2 Benzene 39

Tetrach loroehene 144
1.1.1-Trichloroethane 74

T3I -B- I 1.1 -Dichloroethene 26
Tetrachlorociliene 286

. 1.I -Tichloroethune 590
T3 3- enizene 58

T31-B-2
Carbon let rach loride 29

Tetrachloroethene 819
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
1,1,1 -Trichloroethane 247

T31 -C- I Benzene 47

Tetrachloroethene 5 1

1. 1. 1 -Trich loroethane 622
T3 I -C-1 Benzncic 70

Tetrachloroethene 254

Trench T32
1. 1.1 -Trichloroethane 185

T32-A- I Benzene 45

Tetrachloroetheno 63

Trench T33

1.1.1-Trichloroethane 511
T33-A- I Benzene .

Tetrachloroethene 272
1.1.1 -Trichlorocthan 270
1 1 -Dichloroeihanc 80
1I -Dichlioroethene 65

T33-B-I
Benzene

ChloroIorm 36
Tetrach I oroethene 125

Trench T34

1.1. 1 -Trich lIoroethane 205
1.1 -Dichloroethene 32

T34-A-I
Benzene 31

Tetrachloroethene 51'
Trench T35

1.1.1 -Trichloroetbane 251
I .2-Dich loroet hane 25

T35-A- I Benzene 29
Chloroform 225

Tctrachlorocthenc 742

Trench 741
I I I-Trich lo1octhane 179

T41 -A- I Benzene if

Tclrachloroethcnc 8?

Trench T44

I.I.i-Trichloroethane 34
T44-A- I

Benzene '5

1. 1. 1 -Trich loroethane 79
T44-A-2

Tetrachloroethene 32
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
.1, 1 -Trich croelhane 72

T44-B- I
Benzene 46

1. 1.1-Trichlorocthane 40
T44-B-0

Benzene 27
Trench T46

1, 1, -Trichloroclhanie 2828
I. 1 -Dichloroeihane 5St

T46-A-1 1 . 1 -Dich lroet hene 490

Beozerne 28
Teirachlorocthenc 382

1.1 -Trichlroethan 1204
1.1 -Dichlorocthane 182

T46-A-2 I -I -Dichloroethene Is(

Benzene 37

Tetrachlorcethene 61
1 .1 .1 -Trichm rocihane I352

1.1 -Dichlornethane 188
T46-A-2D

1.1-Dichloroethcne 38!
Bcnzenc 27

I .1.-Trichloroelhane 230
1.I -Dichloroethene 58

T46-B- I
Benzene 39

Tetrachlorocthene 230
1. 1.1 -Trich l oroelhane 5 Id
11 -Dichloroet hane II

T46-C- I I I -Dichloroethene 41
Benzene 39

Tetrach lorocethene 27

S.1 .1 -Trichloroethanc 259

1. 1 -IDichloructhlane 90
T46-C-2 1.1 -Dichlorocthene I 7

Benzune 26
Telrachlcroethene

Trench T48

1.1. 1-Trichlorocethane 31
T 48-A- I ________________

Benzene 29

1.1.1-Trichlorocthano 147
T48-A-3

Benzenc 27

T48-B-1 Benzene 34
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T50

1.1.1 -Trichloroethane 35
T50-1

Benzene 29
1.1 - i -Ichlorochiane 79

T50-A-I
Benene 15

Trench TS)

.1.1-Tnichloroethane 1 1693
1 I -Dichloroethane 4025

1.1-Dichlorocithene 938

TS I-A- I Bezene 53

Chlorolorm 57
Tetrachloroet heuc 107

Toluene 25
I .1I-Trichloroethane 2025

1 .- Dichloroethanw 684

TS I -A-2 1.1-Dichloroethene 638

Chlorolorm IM
Tctrachlorocthcnc 148

Trench TS3

TS3-A- I Bonzene 45
Beozene 33

TS3-A-2
Tetrachloroethene 83

TS3-A-3 Benzene 31

TS3-A-4 Terrachloroethene 192

Benzene 78
TS3-A-5

Tetrachloroethene 130
1. 1.1 -Trichloroethanc 32

TS3-A-6
IBenzene 57

TS3-A-7 Tetrachlorocthene 78

1.1.1 -Trichloroethane 26
TS3 -A-S

Tetrachloroethenc 38
Benzene 29

TS3-A-9
ITaciIchlorothiic 47

1.1.1 -Tichloroethane 85

A Irachloroethcn e 142

II,]-Trichloroclhanc 62
Benzenc 42

TS3-A- I I Carbon IetracIhloride 26

Chlorolorm 36
Tetrachloroethenc 3'
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.* (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)
1.1.1 -Trichloriethane 68

TSI-A-12 Carbon Tetrachloride 149
Chlorolorm 241

Tetrachloroethene 96

TS -A-1 1. 1.1-Trichloroethane 27

Benzene 28

1. 1. -Trichloroethanc 46

TS3-A- [4 Benzene 3M
Tetrachloroethene 73

1. 1. 1 -TrichlIroethane 80
TS3-A-15

Benzene 12

1 I.1 -Trichloroethane 100

TS3-A-I 1.1.2-Trichlorotrifluoroehane 412
Benzene 42

Tetrachloroethene 40
TS3-A- 17 Benzene 34

TS3-A- I 7D 1.1.1 -Trichloroethane 37
Benzene 30

TS3-A-18
Tetirachlorocthene 25

TS3-A- 19 Bcnzene 30

Trench TS6

TS--IBenzene 28
TS6-A-I

Teirachloroethene 97

TS6-A-I Tetrachloroctihene 72

Benzene
TS6-A-3

Tetrachloroethene 1 16
Benzene 61

TS6-A-4 Chloroform 52
Ietrachloroethene 36

TS6-B-I Teirachloroethene 94

TS6-B-I Tetrachloroethenc 58
Benzene 31

TS6-B-3
Tetrachloroefhene 9]

TS6-B-4 Benzene 37
11 1-Tr ichlorie ihane 34

TS6-C- I Chlorofni 76
Tetrach loroethene 35
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DOE/RL-2004-60 DRAFT B

Table D-7. Summary of Passive Soil-Gas Survey Data for
the 218-W-3A Landfill.t (9 Pages)

Sample Location Organic Compounds Analytical Results (ng/sample)

1.1.1 -Trichloroethane 45

Benzene 38
TS6-C-2

Chtlorlorm 61

Tetirachloroelhene 26

Trench TS8

11.1-Trichloroethane 133
Benzene 5

TS8-A-1
etirachloroethene 70070

Trich Iormthene 608

1.1.1-richloroeihane 58
TS8-A-2 Benzene 28

Tetrachloroethene 706

Trench TS9

1.I.1-Trichloroethane 164
1.1 -I)ichloroelhane 134

Benzene 43
TS9-A- I

Carbon Tetrachloride 1 184

Chlorolorm 1200

Tetrachlorocthene 2 9
*Saiples collected ill June and July 2000 to support the 200-S W-2 OL remedial investioation (SGW-32683.

Reishu Irot Passi've Organii Vapo Seamplinli. PeItrfnned it Selectecd 200-SW-2 Oper able (1i,, t Laidfills (2 IS -W -3A.
218-B-3AE. 218- BW-4B, 2S- HW-4(, and 28 -W-5 int J -July 2006).

n1/lsanmple = nan ornns/sampie.

Table D-8. Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill.* (3 Pages)

Sample Location Organic Compounds Analytical Results
(ng/sample)

Trench T05

1.1.2-Triehloroiriluoroethiane 13788
TO5-G-]

Benzene 43
T0'-G-2 Beuene 36

1.1,2-Trihloroiri fluoOethane 482
T05-G-3

Benzene 26
TOS-G-5 Bn/en 48

1, 1.2-Trichlorolri luoroethane 227
Ben/ene 48

T05-G-(l Bezene 32
.1.2-Trichlorotri i ucroethane 446

T05-G-7
Benzene 44

T05-G-8 Ben/ene 9

T05-H- I Benzene 25
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Table D-8. Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill.* (3 Pages)

Sample Location Organic Compounds Analytical Results
(ng/sample)

T05-H-2 Benzene 26

T05-H-3 1.1.1 -Trichloroethane 33
TOS-H--4 Benzene 42

T05-H-5 Benzene 5O
T(15-IH-6 Tet racIIoroethene 30

1. 1.1 -Trich loroethane 3 I
T05-H-7 Benzene 34

Tetrachloroethene 1139

1. 1.1 -Trich Ioroec hane 40

T05-H-8 Beinzene 26

Tetirach loroethene 3'

T05-H-8D Teirachloroethcne 142

T05-1-9 Benzene 36

Trench T08

1. .1 -Trichloroethane 18Q4

1. 1.2-Trichlorotrifluoroethane 1082

I -Dichloroethane 63
T08-A-I

1.1 -Dichiorocthene 123
Benzene 40

Tetrachloroethene 373
Trench T)0

1.2.4-Trinethvlbenzene 27TIC-A-2
Benzene 55

TIO-A-3 Benzene 54

T10-A-4 Ben/ene 32

TI0-A-5 Benzene

T10-A-6 Benzene 31
I. I .I -I ri ch I oroethanc 50

TI -A-8 I .1 2-Trich lorotri 1 lUoRoeChane 797
Iecncne 33

1.1. I -Trichlroeiha ne 54
T10-A-9 1. 1. 2-Thch orotri 1 toroet hane 5870

Benzene 38
I .I. I -Trichloroethane 87

1.1 .2-Ti ch lorotri fIunOroethane 2212
T10-A- 10

BICn7.en 40

Tetrach I orocthenc 62
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Table D-8. Summary of Soil-Gas Survey Data for the 218-W-3AE Landfill.* (3 Pages)

Sample Location Organic Compounds Analytical Results
(ng/sample)

I .1. 1 -Trich loroethane 29

1 1.2-Trich brotriiluorethbane 793
TIO-A-l I

BenZCnC 26
Teirachloroethene 30

1.1.1 -TrichloOethane 622

L .2-Trichlorotrifluorocthane 8059

S.)-Dichloroethane 102
TIO-A- 12 1.2-Dichloropropane 92

Benzene 88

Chloroforni 58

Tetrachloroethene 51

1.1.1-Trichloroethane 42
TIO-A-13

I. L2-Trichiorotrilluoroethane 5534

1 .1-Trichlorooihne 87
T10-A-14 1.1.2-Trichlorotilulioroethane 6949

Benzene 35
1. 1.1 -TrichiorocIhane 273

1.1.2-Trichlorotri Iluorcelhane 1813
TIO-A-15

IJ.-Dichlorocielnc 169

Benicne 29

1.1.1-Trichloroethane 85

1.1.2-Trichlorori Iluorocthanc 794
T10-A-16

1.I-Dichloroethene 27

BCnzcnc 39

1.1.1-Trichloroethane I i8
IL2-Trichlorotri Iluoroethane I 187

TIO-A-17
Tetrachloroethenc 64
Trichlorocthene 846

1.1.1-Trichloroethane 70

1.1.2-Trichilororil]luorocthanc 423
T10-A-18

Beniene 95

Trichloroethene 30
I - T lrichiloethane 21153

1 I -Dichloroethane 3386
1. 1 -Dichloroethene 965

TIO-B- I
Benzene 37

Tetrachloroethene 14591

I richlorOCIICuTh 483
*SaMipIes cOleCed in June and Jiy 2006 10 support the 200-SW-2 OL remedial invesnignin (SGW-32683.

Resfs rm, Passi e Oriani, Vapoir Samplin4. Perifb red in Seltied 200-SW -2 Ope ,raI e i/nmd/ills (218-I- 3A.
218- W-.A E,. 218-W-4K, 218-"W-4C. and 218-U -5) in Jwun-.Ili 2996 .

ng/sa nip Ic = nanm/samplI.
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Table D-9. Summary of Soil-Gas Survey Data for the 218-W-4B Landfill.*
Sample Location Organic Compounds Analytical Results (ng/sample)

Trench TON
1.1.1 -Trichloroethane 1224
1.1-Dichloroetharic 166
1.- -Dichloroethcne 3 3
1.2-Dichloropropane 1402

T-08- I A Benzene 54

Carbon Tetrachloride 87204
Ch l oroform 7"0

Tet rach l oroethene 2310
Trichloroethene 387

1.1. 1 -Trichloroethane 778
1. 1 -Dichloroet hene 3 15

1.2-Dichloropropane 1177

TWA- Benzene 26

Carbon Tetrachloride 70396

Chloroform 6762

Telrachloroethene 110

Trichloroethcnc 284
Benzene 62

T08-A-2
Carbon Tetrachldride 30
1.1.1 -Trichloroethane 720
1. 1 -Dichloroethanc 73
1.1 -Dichlorocthenc 82

I.2-Dichloropropane 486
T08-A-3 Benzene 43

Carbon Tetrachloride 33091
Chloroform 3070

Tetrachlorocthncc I 15
Trichlorocthene 369

I I -Trichl oroethane 731
1.1- Dichloroethane 97
1. 1 -Dichlorocthene 156
I.2-Dichloropropane 2096

T08-A-4 licnzen 28
Carbon Tetrachloride 79082

Chiorolorm 5742
Tetirachloroethene '

Trichloroethene 351
*Saipies collected in June and July 2006 to Sutpport the 200-SW-2 OL remedial investigation (SGW-32683.

Resudis Itom Passive Or, anir Vapor Scamping', Perjormed in Selected 200-SW 2 Opeable Vinit Limdfills ( 'I-W -3A.
218-W-3AE. 218-W-4B. 21A-1-4C and 218-W--) in une-Juh 2006.

ng/sample = nanograms/sample.
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Table D-10. Summary of Soil-Gas Survey Data for the 218-W-4C Landfill.>

Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T19

Benzene 54

T 19-A Chloroform 30

Toluene 25

TI9-B-I Benzene 36

T19-B-2 Benzene 32

T 19-B-3 1,1 -Trichloroethane 40

Trench T23

1,1, -Trichloroethane 2003

1.1 -Dichloroethane 53
T23-A-1

1.1 -Dichloroethene 79

Benzene 35

Trench T58

1.1.1 -Trichloroethanc 88

T58-A-1 Benzene 36

Tetrachloroethene 79

1.1,1 -Trichloioethane 37

T5-A-ID Benzene 37

Tetrachloroethene 57

1.1.1 -Trichloroethanc 605

1. I -Dichloroethene 48
T58-B-I

Benzene 54

Tetrachloriethene 30
*Samples collected in June and JuIly 2006 to sUppori the 200-SW-

Rvwshs iJ'm Passie ()igpi', Valpr Suamplng. 'hPerformed in Selecled
2/A- W-3A E 2/N-4-4B. ''-W -4C. and 218-W-5 ) in hnw-luv '006).

nL/sample = nanoorams/sarmple.

2 O remedial investigation (SGW32683.
200-SW-2 (perable (nu 1 ndiYLLs (218--W-3A

2
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Table D-11. Summary of Soil-Gas Survey Data for the 218-W-5 Landfill.*
Sample Location Organic Compounds Analytical Results (ng/sample)

Trench T22

1.1 1 -Trichloroethane I 88
T22-A- I Benzene 47

Tetrachlorocthene 78

1.1.1 -Trichloroethane 1020

1.1-Dichloroethane 84
T22-A-2 1.1 -Dichloroethene 190

Benzene 37
Tetrachloroethenc 250

.1.. 1-Trichloroethane 2310

1.I.2-Trichlorotrifluoroethane 410

1.1 -Dichloroethane 159
T22-B-1 1.1 -Dichloroethene 470

Benzene 35

Tetrachloroethene 2621

Trichloroethene 49
*Sainples collected in June and July 2006 to suppor the 200-SW-2 OU remedial investuiation (SGW-32683.

Rresus lron Passie ' gani, t apor Sampin e. I'e ..rned in Selerced 200-SWV-2 Operable (lini lindflls (18- W-3A.
218-W -. A E. 2 /8-W-4B. 2/8-W-4C, and 218-W-5) in Jhne-Jia/ '006).

niisample = nanograns/saniple.

I

Table D-12. Radiological Survey Results for 218-E-2 and 218-E-5 Landfills.*' (2 Pages)
Cs-137 Concentration [pCi/g]ND

Location Measured value ± 1 sigma {Minimum Detectable Levels)
First Model Second Model

(W' clean layer A + 6" Cs-137 in B) (6" Cs-137 in layer A)
123 9 ( 181 0.68 0.05 10.10)

1698 ±65 124} 9.38 0.37 {0.13}

1280 ±50 120} 7.07±0.28 l0.11}
4 822 ±33 {19} 4.54 0.19 (0.10)

1200 ± 47 2}()) 6.62 ± 0.27 10.11
6 1542 ±59 (22} 8.52 ±0.34 f0.12}
7 1059 ±42 1201 5.84 ±0.24 J0.1 I }
8 1535 61 28} 8,48 ± 0.35 (0.16}
9 132 9 1 16) 0.73 ±0.05 (0.09)
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Table D-12. Radiological Survey Results for 218-E-2 and 218-E-5 Landfills.* (2 Pages)

Cs-137 Concentration [pCi/g]ND

Location Measured value ± 1 sigma (Minimum Detectable Levels}
First Model Second Model

(1' clean layer A + 6" Cs-137 in B) (6" Cs-137 in layer A)
A 1717 ± 71 (36} 9.48± 0.41 {0.201

B 1686 ± 70 42} 9.31 ±0.40 {0.23}

C 1132+50 (35) 6.25 0.28 {0.191
*Data colleced in September 2006 to support the 100-SW-2 OU remedial investieation (INNL-00157. Soil

Masurememts at 218-E-2 and E-5 Bial Grmnds ).
ND Concentration values are based on the model applied lor analysis and reported uncertainm does not incIide

svstenatic component of the model acCUraCN.

Table D-13. Plutonium and Uranium Estimates in 200-SW-2 Operable Unit Landfills.
(2 Pages)

Estimated Total Estimated
Lanfil SzePluonum Estimated Total Estimated

adilSize Estmteo t Plutonum Uranium Uranium
(acres) Inventory (g) Inventory Inventory (g) Inventory (g/ac)

18-C-9 1.25 0 0 0 0

218-E-1 3.24 900 278 400.000 123.574

21 8-E-2 5.49 800 146 300.000 54.678

218-E-2A 1.07 -- --

218-E-4 3.58 10 3 1.000 279
218-E-S 2.44 623 255 120.001 49,116

218 -E-5A .I 1,380 1.258 120.000 109.356

218-E-8 1.06 20 19 2.000 1.894

218-E-9 0.98 -- --

218-E-10 70.16 4.942 70 801.015 11,418

218-E-I 'A 28.24 8.931 16 994.740 35."8

'18-E-12B 217.17 1.393 6 7.640 35

218-W-1 6.34 94.030 14,840 700.000 110.478

2 I 8-W- IA 14.97 2.000 134 900.000 60.129

2 1 8-W-2 7.05 126.010 17.879 1.400.000 1 98.645
11 8-W-2.A 2039 6.385 313 2.690.000 131.955

21 8-W-3 8.08 68.240 8.445 79.798.801 9.875.102

'1 8-W-3A 56.93 552 10 634.186 11.139

'18-W-3AE 61.29 122 2 439.222 7.166

118-W-4A 21.01 35.386 1.684 393,.806.555 18.743.767

218-W-4B 9.34 8.977 961 21.568 2.3108

I 8-W-4C 44.08 26 1 214.777 4.873
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Table D-13. Plutonium and Uranium Estimates in 200-SW-2 Operable Unit Landfills.
(2 Pages)

. Estimated Total Estimated Estimated Total Estimated
Landfill Size Plutonium Plutonium Uranium Uranium

(acres) inventory (g) Inn Inventory (g) Inventory (g/ac)

218-W-5 90.91 166 2 6.914,968 76.065
218-W-ll ".3 -- --

2 = grams.
J/ac = "rams per acre.
-- = unknown quanuity.

I



Table D-14. 200-SW-2 Operable Unit Landfill Inventories. (5 Pagelcs)
ILandfill Items Known to be Disposed
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Table D-14. 200-SW-2 Operable Unit Landfill Inventories. (5 Pages)

Landfill Items Known to be Disposed
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Table D-14. 200-SW-2 Oper-able Unit Landfill Invecntories. (5 Pagecs)

Landfill Items Known to be Disposed
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Table D-15. Select Radionuclide Inventory for the
Unit Landfills (Curies).

200-SW-2 Operable

Landfill C-14 Co-60 Cs-137 H-3 1-129 Sr-90 Tc-99
218-C-9 0 0 5.03931 0 0 0.89909 0
218-E-1 0 0 0 0 0 0 0
218-E-2 0 0 0 0 0 00
2 1 8-E-2A 0 0 0 0 0 0 0
21 8-E-4 0 0 0 0 0 0 0
218-E-5 0 0 0 0 0 0 0
218-E-5A 0 0 0 0 0 0
218-E-8 0 0 0 0 0 0 0
218-E-9 0 0 0 0 0 0 0
218-E-10 0 1900 949237,2 8E-0S 0 782838.1 0.004498
218-E-I2A 0 0 0 0 0 0 0
218-E-12B 5.59E-11 48001.98 26775.87 0.000199 0 25630.13 0
218-W-1 0 0 0 0 0 0 0
218-W-IA 0 0 0 0 0 0 0
218-W-2 0 0 0 0 0 0 0
218-W-2A 0 3.4 11 0 0 6.2 0
218-W-3 0 0 0 0 0 0 0
218-W-3A 0.139011 47903.9 283259.9 430481.3 0.014386 63955.04 0.285383
218-W-3AE 14.21024 [02669.7 83083.31 66818.9 0.000427 61613.57 34.15656
218-W-4A 0 0 0 0 0 0 0
218-W-41 0 18936.85 322.887 231128.1 0.501 157.612 0
21 8-W-4C 2.61351 672420.7 2987.699 18971.45 0.00143 4190.551 16.3985
218-W-5 5.445151 4270.958 2850.087 37945.17 3.005093 84746.33 7.2.5188
218-W- I 0 0 0 0 0 0 0
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APPENDIX E

INITIAL CONCEPTUAL SITE MODELS FOR THE
200-SW-2 OPERABLE UNIT LANDFILLS
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APPENDIX E

2 INITIAL CONCEPTUAL SITE MODELS FOR THE
3 200-SW-2 OPERABLE UNIT LANDFILLS

4 This appendix presents the initial conceptual site models (CSM) for the 200-SW-2 Operable Unit
5 (OU) landfills.

6 Information pertaining to contaminant sources, release mechanisms. transport media. exposure
7 route, and receptors has been incorporated into the CSMs. The conceptual exposure pathway
8 model (Figure E- 1) is included to develop an understanding of potential risks and exposure
9 pathways associated with the waste sites. This information forms the basis for an evaluation of

10 potential human health and environmental risk.

II Figures E-2 through E-7 present an overview of the CSM for each of the six bins in the
I 2 00-SW-2 OU. These CSMs provide a brief description of each bin, including those landfills
13 that are part of the bin. Also included in these figures are photos showing typical sites within the
14 bin, as well as maps showing the locations of the sites.

15 Figures E-8 through E-33 present the individual site CSMs for each of the 24 landfills in the
16 200-SW-2 OU. Also included is a CSM for the caissons and vertical pipe units (VPU) in the
17 218-W-4A and 218-W-4B Landfills. Information included in these CSMs includes historical
18 information, preliminary contaminant distribution models, a summary of past characterization
19 activities, and aerial photos and individual site figures.

20 Subsequent to publication of DOE/RL-2004-60. 200-SW-I Nonradioactive Landfills and Dumps
21 Group Operable Unit and 200-SW-2 Radioactive Landfills and Dumps Group Operable Unit
22 Remedial Investigation/Feasibilitn Saudy Work Plan. Draft A. a number of smaller waste sites
23 that once resided in the 200-SW-2 OU were moved to the 200-MG-I OU in accordance with
24 Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement) change requests.
25 This migration of waste sites primarily affected Bin I and Bin 2, as described in the Draft A
26 RI/FS work plan. Based on a reassessment of the 24 landfills that now remain in the
27 200-SW-2 OU, a new set of groupings or "bins" has been established for this version of the work
28 plan. This new set of bins was established based on factors such as waste volume, waste type,
29 waste form, disposal practices, periods of landfill operations, homogeneity of waste, and
30 potential risk. among others. The new bins have been named as follows and are identified as
31 such throughout this document:

32 e Bin I - TSD Unit Landfills
22 * Bin 2 - Industrial Landfills
'4 * Bin 3 - Dry Waste A lpha Landfills
"5 Bin 4 - Dry Waste Land/ills
36 * Bin 5 - Construction Landfills

37 * Bin 6 - Caissons.

38
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Table E-l. Summary of 200-SW-2 Operable Unit Bins.
Number of

Bin Landfills or Landfill
Caissons in Name

Bin

218-E-10 Included in DOE/RL-88-20. Hianfbrd Faciliy Dangerous
218-E- I 2B Waste Permit Application. Lovw-Level Burial Grounds

Bin I - TSD 218-W-3A Contain retrievably-stored TRU waste (M-091 Project)
Unit 7 2 I 8-W-3AE Potential for small volumes or sorbed. containerized

Landfills 218-W-4B liquids

218-W-4C Potential ior areas of subsidence

2 1 8-W-5 High dose rates

21 8-E-2 Potential for subsidence
218-E-2A Hiwh internal void volume
218-E-S Disposal of failed/obsolete equipment

Bin 2 - 218-E-5A Hich dose ratesIndustrial 8
Landfills 218-E-9 Waste typically contained in large wooden or concrete

218-W- I A boxes

218-W-2A
2 18-W- 11

218-W- I Contain - 907 of the pre-1 970 alpha contaminated
Bin 3 - Drv 18-W- low-level waste
Waste Alpha 4 Waste primarily packaged in fiberboard cartons/boxes/

Landfills - drums
21 8-W-4A Low potential lor subsidence

Waste primarily packaged in fiberboard cartons/boxes/
drums

Bin 4- Dry 218-E-I Medium dose rate (up to 2.000 mR/h)
Waste 2

Landfills 218-E-12A Low potential for subsidence
Primarily beta-gamma contaminated waste

Surface stabilized with fly ash

Bin 5 1 8C-9 Low activity waste (<100 mR/h)

Construction 3 8-E4 Primarily construction/demolition debris and concrete
rubbleLandfills 118-E-8 Low potential lor areas of subsidence

Some high-dose-rate waste

Some remote-handled waste
Small containers, such as 3.8 to 18.9 L (0- to 5-gal) cans

Some high beta-Qamma radiation
Bin 6 - -19 218-W-4A Potential for small volumes of sorbed organics (lab packs)

Caissons 218-W-4B Eight caissons/vertical pipe units in 218-W-4A Landfill
(four potentially unused)
Five alpha caissons (M-091 Program: out-of-scope for
l00-SW-2 Operable Unit: one potentially unused)

Six dry waste caissons in 218-W-4B Landfill
DOE/RL-88-2t. t997. Han/fnr iaIh l),,...m.r., n sve Permt, AppInwui'.. tn-It'! Thuirial Gnnan. Re' I

U.S. Depanmen o Energy. Richland Operation. Office. Richland. Washington.
TSD = Ireatment storauc. and/or disposal (unit).
TRU = Radioacuve waste as defined in DOE G 435. t I. Ipleme.ntat . (ioidefir Ie nith 0/0f A 4 .- ! .

E-2
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Figure E-1. Conceptual Exposure
Pathway Model for the 200-SW-2

Operable Unit Landfills.
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Figure E-2. Initial CSM for
BIN I TSD Unit Landfills.
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TSD Unit Landfills

This bin includes the seven 200-SW-2
OU landfills that are permitted as RCRA
TSD Unit Landfills and are included in the
Low-Level Burial Grounds Dangerous
Waste Permit Application, Part A (DOE/
RL-88-20, Hanford Facility Dangerous
Waste Permit Application, Low-Level
Burial Grounds). The majority of
available historical documentation for
200-SW-2 Landfills is associated with
these sites (approximately 110,000
of 117,000 total documents). These
landfills, therefore, are considered the
best-documented sites in the scope of the
RI/FS work plan. Sites in this bin include
the 218-W-3A, 218-W-3AE, 218-W-4B,
218-W-4C, 218-W-5, 218-E-10,
and 218-E-12B Landfills. Historical
documentation suggests that no burials
have been made to several large-area
portions of the 218-W-4C, 218-E-10, and
218-E-12B Landfills. The seven landfills
and associated in-scope trenches in this bin
received waste at various times from 1955
to 2004. Approximately 70 percent of the
200-SW-2 OU's overall waste volume is
included in this bin.
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Figure E-3. Initial CSM for
BIN 2 Industrial Landfills.
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Industrial Landfills

This bin includes eight past practice
landfills that received radioactive waste
that was generally packaged in large
wooden or concrete boxes, containing
large quantities of mixed fission products.
For the most part, these landfills were
dedicated for burial of large pieces of failed
or obsolete equipment from the chemical
processing facilities. Many of these sites
contain burials made over 50 years ago.
Historical burial documentation is good
for the 218-W-2A and 218-E-5A Landfills;
however, historical burial documentation
for the remaining sites is at a minimum.
Sites in this bin include the 218-W-2A,
218-E-5A, 21 8-E-2, 218-E-2A, 218-E-5,
218-E-9, 218-W- 1A, and 218-W-1
Landfills. The eight landfills included in
this bin received waste at various times
from 1944 to 1985. Approximately 13
percent of the 200-SW-2 OU's overall
waste volume is included in this bin.
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Figure E-4. Initial CSM for

BIN 3 Dry Waste Alpha Landfills.
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This bin includes four past practice
landfills that received radioactive waste
packaged primarily in fiberboard or small
wooden boxes, wrapped in heavy brown
paper or burlap, or placed in the trench
without packaging. A small percentage of
the waste is packaged in metal drums. All
types of miscellaneous wastes, including
contaminated soils and potentially
contaminated rags, paper, wood, and small
pieces of equipment such as tools, have
been placed in these sites. Some larger
equipment (e.g., several motor vehicles,
large canyon-processing equipment) is
known to have been disposed to these
sites. Available historical documentation
suggests that these four sites collectively
contain at least 90 percent of the 200
Areas landfill pre-1970 alpha inventory.
Available historical documentation
for the older landfills (218-W- 1 and
218-W-2 Landfills) in this bin generally
is poor because these landfills received
waste in the 1940s and 1950s. Available
historical documents for the newer
landfills (218-W-3 and 218-W-4A) in
this bin are more numerous, as these two
landfills received waste in the mid-1950s
to 1960s. The four landfills included in
this bin received waste at various times
from 1944 to 1968. Approximately 10
percent of the 200-SW-2 OU's overall
waste volume is included this bin.
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Figure E-5. Initial CSM for
BIN 4 Dry Waste Landfills.
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This bin includes two past practice
landfills that received radioactive waste
packaged primarily in fiberboard or small
wooden boxes, wrapped in heavy brown
paper or burlap, or placed in the trench
without packaging. A small precentage of
the waste is packaged in metal drums. All
types of miscellaneous wastes, including
contaminated soils and potentially
contaminated rags, paper, and wood, have
been placed in these sites. These sites also
contain a few pieces of large equipment
such as tank farm pumps. Available
historical documentation for these sites is
generally poor. Sites included in this bin
include 218-E-I and 218-E-12A Landfills.
The two landfills in this bin received waste
at various times between 1945 and 1967.
Approximately 4 percent of the 200-SW-2
OU's overall waste volume is included in
this bin.
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Figure E-6. Initial CSM for

BIN 5 Construction Landfills.
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This bin includes three past practice
landfills that mainly were limited to burial
of wastes resulting from constmction
work on existing facilities or demolition
of surplus facilities. Wastes in these
sites are believed to contain very little
alpha contamination; beta-gamma
contamination is likely also at a minimum.
Documentation for 218-C-9 Landfill is
believed to be nearly complete; however,
few historical documents exist for the
218-E-8 and 218-E-4 Landfills. The
three landfills in Bin 5 received waste at
various times between 1955 and 1989.
Approximately 3 percent of the 200-SW-2
OU's overall waste volume is included this
Bin.
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Figure E-7. Initial CSM for

BIN 6 Caissons.
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Caissons
This bin includes fifteen cylindrical
containment structures commonly know
as caissons and/or vertical pipe units
that were used (or intended to be used)
for disposal of hot-cell waste or high
plutonium concentration waste. The
vertical pipe units (sometimes termed
caissons) located in the 218-W-4A Landfill
were made of welded 208.2 L (55 gal.)
drums or corrugated pipe and concrete; the
caissons in 218-W-4B Landfill were made
of metal and/or concrete. Documentation
for the caissons in 218-W-4A
Landfill generally is poor, while more
documentation exists for the caissons in
218-W-4B Landfill (150 to 250 documents
per caisson). Caissons located in this bin
include 218-W-4B-C 1, 218-W-4B-C2,
218-W-4B-C3, 218-W-4B-C4,
21 8-W-4B-C5, 218-W-4B-C6,
21 8-W-4B-CU 1,21 8-W-4A-C 1,
218-W-4A-C2, 218-W-4A-C3, and
218-W-4A-C5 Caissons. This bin also
includes some caissons in 218-W-4A and
218-W-4B Landfills that are believed to
be empty/unused, according to available
historical documentation; caissons
that are suspected to be empty include
the 218-W-4A-C4, 218-W-4A-C6,
218-W-4A-C7, 218-W-4A-C8, and
218-W4B-Alpha5 Caissons. Waste was
disposed in caissons from 1959 to 1990.
Approximately 0.01 percent of the 200-
SW-2 OU's overall waste volume is
included this bin.
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste bv Volume

References

218-C-9, Dry Waste No. 0C9, 21 8-C-9
Burial Ground

Construction
200-SW-2, past practice

Liquid discharges 1953 to 1983. Solid
waste burial 1985 to 1989
1.81 ha (4.46 acres) - irregular shape

North of 7th St and north of Hot
Semiworks Plant

The burial pit is located at the site of
the dried 2I6-C-9 Pond. The dried
pond was covered with a layer of
washed gravel, and material from the
deactivation and demolition material of
the Hot Semiworks Plant was disposed.
In August 1986, a fire was discovered
in the burial pit. It was determined
that metal frames cut with a torch had
been placed in the pit before fully
cooling and ignited flammable material.
The entire site has been backfilled
and surface stabilized. A routine
radiological survey is performed
annually. Debris at the site consists of
radiologically contaminated concrete
rubble, large equipment, roofing
material, metal scrap, and other Hot
Semiworks Plant demolition wastes.
Contaminated soil from UN-216-E-37
and UN-216-E-39 also was placed in
the pit.

I large pit

I billion L (264 million gal) mildly
radioactive steam condensate liquid
discharge 7,580 m3 (9,920 yd3) of
miscellaneous solid debris and soil.
The site contains LLW only. The
site contains no Pu, and less than a
milligram of U. 43 Ci of Beta-Gamma
at burial.

Hot Semiworks (201-C) demolition

WIDS; Burial Records H-2-44501
Sheet 93; H-2-44501 Sheet 94: H-2-
32523; Interview with JD Anderson
25 July 2005; ARH-1608; Engineering
Order No. 19813 dated 10/8/1985;
RHO-CD-673

218-C-9 Site Map
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Characterization Summary

218-C-9

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Geophysical data indicates that this landfill

does not appear to contain large, continuous
concentrations of buried objects or debris in
well-defined trenches or pits.

o See Section 3 for results
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Figure E-8. Initial CSM for the

218-C-9 Landfill.
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Primarily construction/demolition
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Low potential for subsidence
Used in past as the 216-C-9 pond
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Landfill Summary
Information

WIDS Code &
Aliases
Landfill Type

OU & Category

Dates of Waste
Receipt

218-E-1, 200 East Dry Waste
No.001

Dry Waste

200-SW-2, past practice

1945 to 1953

Area & Shape 0.961 ha (2.37 acres) - rectangle

Location West of PUREX (202-A
Building) and south of 4th St

General In 1974, areas with surface
Description depressions were filled to grade

with cinders from the 284-E
Powerhouse and topped with
gravel. In October 1978, an
area of previously buried waste
was uncovered at the south end
of a trench. The contamination
was reburied and covered with
clean soil. The entire landfill
was surface stabilized with
46 cm (18 in.) of clean soil and
vegetated with wheat grass.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume
References

15 north-to-south trenches 61 m
(200 ft) long, ranging from 5 In
to 6 m (16 ft to 20 f) wide

3,030 m3 (2,317 yd3) dry waste.
The site contains unsegregated
waste only. 0.9 kg Pu, 400 kg U.
100 Ci of Beta-Gamma at burial.

200 East Area - believed to be
mainly B-Plant wastes

WIDS; WHC-EP-0912: RHO-
CD-673; H-2-124; HW-60807;
SWITS: RHO-72710-82-167

r Geophysical Anomalies
Nt9O

Ni 60

.1 S-I

I-

218-E-1 Site Map

-.. ... .. -.-.-.-.-.- - -- - - - - - - ---

LEGEND
i 1rench N1mb.,
[ Unuse-d W-a- Area
[W RadioactIve Wat

Years of O ration
1945 - 1963

Aerial Photo

.. . .... . .. . .

lV

Characterization Summary

218-E-1

Historical documentation review
o See Section 5 for a summary of the

review process

Surface geophysical surveys
o Geophysical data indicates that 218-E-1

contains 15 trenches with variable amounts
of metallic material contained in each.

o The buried material does not appear to be
continuous throughout the entire length of
most trenches.

o See Section 3 for results

E0

0_o
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DOE/RL-2004-60 DRAFT B
Figure E-1 I Initial CSM for the

218-E-1 Landfill.

21 8-E-1
Bin 4 Dry Waste Landfill

(OUND SURFACE 0"
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IS.-

.GROUNDWATER

50

No o Sesh

* Waste primarily packaged in
fiberboard cartons/boxes/drums

- Medium dose rate (up to 2,000 mR/
hr)

* Low potential for subsidence
* Primarily beta-gamma contaminated

waste.
* Surface stabilized with fly ash

I/
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Landfill Summary
Informatio f

WIDS Code & 218-E-2, 200 East Industrial
Aliases Waste No. 002, Equipment

Burial Ground #2

Landfill Type Industrial

OU & 200-SW-2, past practice
Category

Dates of Waste 1945 to 1953
Receipt

Area & Shape 2.05 ha (5.06 acres) - rectangle

Location North of B Plant and south of
BX Tank Farm; co-located with
Landfills 218-E-5, 218-E-5A
and 218-E-9

General The unit was surface stabilized
Description in 1979 with 0.3 To (1 ft) of

clean backfill material and
vegetated with wheat grass.
Trench lengths vary from 27 m
to 142 m (90 ft to 465 ft). The
site is co-located with Landfills
218-E-2A, 218-E-4, 218-E-5,
218-E-5A and 218-E-9.

Trenches 9 industrial (wide) trenches.

Waste 9,033 m3 (11,815 yd3) of
Volume, Pu/U industrial wastes. The site
Inventory, and contains unsegregated waste
Contaminant only. The site contains 0.8 kg
Inventory Pu, 300 kg U. 25,000 Ci Beta-
(in-Scope Gamma at burial.
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E-2 Site Map

218-E-2 A 9

21B EZ

LEGEND 218 $

Trench Number
E:W UnusedWaste A-n

WRadio active Waste

2er o8 Ope.ati.218-0-2K 1945 - 1:531

21:-E- : 1:56 - 1961

Aerial Photo

200 East Area

WIDS; SWITS

Relative Volume of Waste by Year

218-E 2

-- 1946

II1952 

(

1943
A

a

15

F

E

LO

S45

Total Volume 9033132m

DOE/RL-2004-60 DRAFT B
Figure E-10. Initial CSM for the

218-E-2 Landfill.

21 8-E-2
Bin 2 Industrial Landfill

6O

Characterization Summary
218-E-2

- Historical documentation review
o See Section 5 for a summary of the

review process
* Surface radiological surveys

o In September 2006 radiological soil
measurements at the 218-E-2 and 218-E-5
Landfills were performed in support of the
200-SW-2 OU non-intrusive

characterization effort.
o Eight survey locations (hot-spots) were

selected for further radiological soil
measurements in and around the two
landfills, based on previously collected
MSCM data.

o Cesium contamination appears to be close
to the surface and probably not directly
related to the landfill.

o See section 3 for results

RNDWATER Not to scale

i0o

ts

50S

200

250

- High internal void volume
- High potential for subsidence
* Disposal of failed/obsolete

equipment
- High dose rates
- Waste typically contained in large

wooden or concrete boxes

J
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type
OU & Category

Dates of Waste
Receipt
Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(in-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume
References

218-E-2A, Regulated Equipment
Storage Site No. 02A, Burial
Trench

Industrial

200-SW-2, past practice

1945 to 1950

0.372 ha (0.918 acres) - rectangle

North of B Plant and south
of 21 8-E-2 A railroad spur
separates 218-E-2 from 218-E-2A

The site was used as an
above-ground storage site for
contaminated equipment. There
are no records or inventories
for this site. A 1978 inspection
noted a number of sinkholes.
During 1979, several loads of soil
were placed over the sinkholes,
and the stored above-ground
equipment was buried in the
218-E-10 Landfill. The site was
surface stabilized with 0.3 m
(1 ft) of soil, revegetated, and
posted/marked as an underground
radioactive material area in 1980
to 1981. The site is co-located
with Landfills 218-E-2, 218-E-4,
218-E-5, 218-E-5A and 218-E-9.

One east-west trench

The site contains unsegregated
waste only Nothing is known
about waste volume or
inventories.

Unknown

WIDS; H-2-55534

r Geophysical Anomalies

C

218E-2A Site Map

218-E-2 & 9

218-E-4A

218-E-5

L.

WUnusedl Waste Area
mRadioactive Waste

Years of Operation
2198-2k 1945 -1950

~~~:|218-E-2A IM 5

218EGEN 195515

218-E-5 1964-1965
218--A r 1956-19 Ph
218-E-9: 1953 -1958

Aerial Photo

* 21 l t i !O ppII II I I

Characterization Summary

21 8-E-2A

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Investigation conducted was an expansion

of the area covered in the first phase of
geophysical investigations (D&D 28379).
Results of the previous investigation
appeared to show anomalies extending
beyond the edge of the landfill boundary to
the west. This investigation concluded no
buried debris or objects are interpreted to
be west of the landfill boundary.

o See Section 3 for results

0

,

0

DOE/RL-2004-60 DRAFT B
Figure E-1. Initial CSM for the

218-E-2A Landfill.

21 8-E-2A
Bin 2 Industrial Landfill
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GROUNDWATER
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* Low activity waste (<100 mR/hr)
* Primarily construction/demolition

debris and concrete rubble
* Low potential for subsidence
* Believed to be many small burials
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Landfill Summary
Information

WIDS Code & 218-E-4, 200 East Minor
Aliases Construction No. 4, Equipment

Burial Ground #4

Landfill Type Construction

OU & Category 200-SW-2, past practice

Dates of Waste
Receipt
Area & Shape

1955 to 1956

1.38 ha (3.41 acres) - irregular
shape

Location Irregularly shaped polygon
located between two railroad
tracks and north of 221-B
Building

General The site received repair and
Description construction waste from the

221-B modifications. In June
1960, UPR-200-E-23 occurred
and contaminated the area to a
maximum reading of I rad/h. The
site was surface stabilized in 1980
and is posted as Underground
Radioactive Material. A
radioactive survey is performed
annually. The site is co-located
with Landfills 218-E-2, 218-
E-2A, 218-E-5, 218-E-5A, and
218-E-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)
Source
Facilities
Contributing
More than 5%
of Waste by
Volume
References

/-

Aerial Photo

The exact number of trenches
remains unknown. It is believed
that 2 trenches run parallel to the
railroad tracks.

1,586 m3 (2,074 yd3) of mainly
construction debris. The site
contains .01 kg Pu, 1 kg U. All
waste is unsegregated. 10 Ci
Beta-Gamma at burial.

200 East Area -(B-Plant [221-B]
construction and modifications)

Relative Volume of Waste by Year

218-F4

1956

218-E-4 Site Map

218-E-2 & 9

218-E-2A 8

2218-2A (13

LEGEND

'.10 S 1 

U nu Wst Area

Li Radioactive Waste

1"Yars ofO erain

218a-s 1964 1965
2=8- -A: 156-1961

218-E-: 153- 1966
1955

Characterization Summary

218-E-4

Historical documentation review
o See Section 5 for a summary of the

review process

WIDS; SWITS

DOE/RL-2004-60 DRAFT B
Figure E-i12. Initial CSM for the

218-E-4 Landfill.

21 8-E-4
Bin 5 Construction Landfill
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Not to scale

- Low activity waste (<100 mR/hr)
- Primarily construction/demolition

debris and concrete rubble
- Low potential for subsidence
* Believed to be many small burials

J

|Total Volume 1565 75 m
1
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

218-E-5, 200 East Industrial
Waste No. 05, Equipment Burial
Ground #5

Industrial

200-SW-2, past practice

1954 to 1956

1.09 ha (2.69 acres) - rectangle

North of B Plant and southwest
of BX Tank Farm, adjacent to
218-E-2 Landfill

General The westernmost trench contains
Description railroad boxcars contaminated by

uranyl nitrate hexahydrate at the
north end, The burial areas were
stabilized and covered with 0.3 m
(1 fI) of clean soil in 1980. The
site is co-located with Landfills
218-E-2, 218-E-2A, 218-E-4,
21 8-E-5A and 21 8-E-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

The site contains two areas of
trenches. One area is 104 m
(341 ft)longby40m(131 11)
wide and contains multiple
narrow trenches that received
industrial dry waste and small
boxes. The second area is a single
trench oriented north/south that
is 102 m (335 ft) long by 20 m
(64 ft) wide.

3,172 m3 (4,149 yd3) of
miscellaneous debris. The site
contains unsegregated waste
only. The site contains 0.62 kg
Pu, 120 kg U. 3,500 Ci Beta-
Gamma at burial.

200 East Area - PUREX (202-A)

WIDS; HW-60807; 1-2-55534;
RHO-CD-673; SWITS

218-E-5 Site Map

218-E-2 & 9

21--E-5

E - - 218-E-4

STrench Nonmber
ELunused Waste Area%

e Radioactive Waste

Years of Opeoration

218-E-2A: 1945 - 1950218-E- 1955 -956

218-E-5: 1953-1951

218i-E-9 1953-1958

Aerial Photo
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DOE/RL-2004-60 DRAFT B
Figure E-13. Initial CSM for the

218-E-5 Landfill.

218-E-5
Bin 2 Industrial Landfill
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218-E-5 Characterization Summary
* Historical documentation review

o See Section 5 for a summary of the
review process

* Surface radiological surveys
o In September 2006 radiological soil measurements

at the 218-E-2 and 218-E-5 Landfills were
performed in support of the 200-SW-2 OU
non-intrusive characterization effort.

o Eight survey locations (hot-spots) were selected for
further radiological soil measurements in and
around the two landfills, based on previously
collected MSCM data.

o Cesium contamination appears to be close to the
surface and probably not directly related to the
landfill.

o See section 3 for results
* Surface geophysical surveys

o The 21 8-E-5 and 218-E-5A Landfills are contiguous
and were investigated as a single landfill. Two
trenches are documented in 218-E-5. Trench 2
appears to be roughly 20 m to the west of its
documented location. In the eastern half of the
landfill, a second trench was detected that correlates
well with the documented location of Trench 3
shown on Hanford Site Drawing H-2-55534.

o See Section 3 for results

" High internal void volume
" High potential for subsidence
* Disposal of failed/obsolete

equipment
* High dose rates
* Waste typically contained in large

wooden or concrete boxes
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU &
Category

Dates of Waste
Receipt

Area & Shape

Location

218-E-5A, 200 East Industrial
Waste No. 005A, Equipment
Burial Ground #5A

Industrial

200-SW-2, past practice

1956 to 1961

1.42 ha (3.51 acres) - rectangle

North of B Plant and southwest
of BX Tank Farm, adjacent to
the 218-E-5 Landfill

General Literature indicates that the site
Description contains wooden boxes of spent

PUREX equipment. The trench
was backfilled in 1961. The site
was stabilized in 1980, covered
with I ft of clean backfill, and
revegetated. The site is co-
located with Landfills 218-E-2,
218-E-2A, 218-E-4, 218-E-5,
and 218-E-9.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

Probably one large pit.

6,173 m3 (8,740 yd3) of
PUREX failed equipment.
The site contains unsegregated
waste only. The site contains
1.38 kg Pu, 120 kg U. 16,500
Ci Beta-Gamma at burial.

200 East Area - PUREX
(202-A)

'C

Aerial Photo

References WIDS; HW-60807; H-2-55534;
218-E-5A Logbook; HW-
63703; RHO-CD-673; PNL-
6456; SWITS

Geophysical Anomalies3 218-E-5A Site Map

1-E-2 & 9

218-E-S

EL:

218-E42

LEGEND
63) te Ntudbar
WUnused Waste Area

SRadioactive Waste

Yeas f 'eatn
218--2 194 -15
21:-E-2A 1945 - 450

218-E-4 MS 51956
218-E-: 1954-1965
21-E-SA: 196 -961
218-E-9: 1953- 1958

a/ 0
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a.n

DOE/RL-2004-60 DRAFT B
Figure E-14. Initial CSM for the

218-E-5A Landfill.

21 8-E-5A
Bin 2 Industrial Landfill
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Characterization Summary

218-E-5A

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o The 218-E-5 and 218-E-5A Landfills are

contiguous and were investigated as a single
landfill. Data indicates that there is one
trench in the 218 E 5A Landfill; an oblong-
shape trench or pit containing a significant
amount of metallic debris or objects.

o See Section 3 for results

GROUNDWATER o t0 cale

High internal void volume
High potential for subsidence
Disposal of failed/obsolete
equipment
High dose rates
Waste typically contained in large
wooden or concrete boxes
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Landfill Summary
Information

WIDS Code &
Aliases
Landfill Type

OU &
Category
Dates of Waste
Receipt

218-E-8, 200 East Construction
Burial Grounds

Construction

200-SW-2, past practice

1958 to 1959

Area & Shape 0.444 ha (1.10 acres) - rectangle

Location North of the 218-E-12A, on the
hillside adjacent to the 218-E-
12B Landfill

General In 1979, contaminated
Description tumbleweed fragments were

found that had blown in and
accumulated inside the site and
along the west boundary. The
trenches were backfilled, and
the site was surface stabilized
in 1980. An annual radiological
survey is performed. Debris
included construction and
repair wastes from 293-A
Building and the PUREX crane
addition.

Trenches The site consists of an unknown
number of trenches.

Waste 2,265 m 3 (2,963 yd3)
Volume, Pu/U miscellaneous solid
Inventory, and construction debris. The site
Contaminant contains unsegregated waste
Inventory only. The site contains 0.02 kg
(in-Scope Pu, 2 kg U. 10 Ci Beta-Gamma
Low-Level & at burial.
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

4-

21 8-E-8 Site Map

- --- -

f:E> 1

-T

21"4

LEGEND
Trench Number WRadioactive Waste

Iea Lst Ftiod i Post-August 19. 1987 Mxed Waste
Trench In Slarics. RtovAbly Stoead Waste

flUnused Trench Area. Wells Available tor Samnpitne/Logolng

U Unused Waste Are <+ n.conmlssired Wells

es r Operation 2 19W5-59F
years of Operation (21~lSl 1%7Y present

Aerial Photo

200 East Area - PUREX (202-A
and 293-A)

WIDS; HW-60807; BHI-00178;
H-2-33276 Sheet 2; H-2-33276
Sheet 5; PNL-6456; SWITS

Geop ysical Anomalies

Characterization Summary

218-E-8

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Most of the landfill shows a scattering of

anomalies of variable concentrations. A
significant pit of buried debris, not fully
characterized by this investigation, was
located approximately 60 m east of the
landfill.

o See Section 3 for results

DOE/RL-2004-60 DRAFT B
Figure E-15. Initial CSM for the

218-E-8 Landfill.

218-E-8
Bin 5 Construction Landfill

a

* Low activity waste (<100 mR/hr)
- Primarily construction/demolition

debris and concrete rubble
* Low potential for subsidence

r

1-2m

GROUND SURFACE
--- --- --

I At a-R-M.

-. 4 . -

KY.

tV/P 4

S t

*

0

50

-

.Zoo100.

I GROUNDWATER

50

J1

E-17



Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

218-E-9, 200 East Regulated
Equipment Storage Site No. 009,
Burial Vault (HISS)
Industrial

200-SW-2, past practice

1953 to 1958

Area & Shape 0.572 ha (1.41 acres) - rectangle

Location North of B Plant and east of the
218-E-2 Landfill

General The site was used as an above-
Description ground storage site for fission

product equipment that became
contaminated in the Uranium
Recovery Process operations at
tank farms. It is not certain that
it ever was used as a landfill.
The site is co-located with
Landfills 218-E-2, 218-E-2A,
218-E-4, 218-E-5, and 218-E-5A
and stabilized in 1980. The site
was re-stabilized in 1991 when
contaminated vegetation was
found.

Trenches The site consists of an unknown
number of trenches. Some
overlap with trenches in 218-E-2.

Waste Equipment. Nothing is known
Volume, Pu/U about the waste volume or
Inventory, and contaminant inventory. The site
Contaminant contains unsegregated waste
Inventory only.
(in-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E-9 Site Map

218-E-2 & 9

21921-E-

S 218-E5 5

L . . . .

LEGEND 218-E-4

"Te ,chNumbr,

[-- aioactive Waste

Years of Opera tion
218-E-2: 1945-1953
219-E-2A: 1945 -10
21&&E4 1955 - 196
210--5: 1954 - 1965
218-SA: 1956-1951
210-E-9: '.53-less

Aerial Photo

Unknown - believed to be
uranium-recovery process
operations at tank farms

WIDS; RHO-CD-673; H-2-
55534

Aerial Photo

G

Characterization Summary

218-E-9

- Historical documentation review
o See Section 5 for a summary of the

review process

* historical document(s) indicate that 218-E-9 is located as
shown in the aerial photo but that there is uncertainty in its
actual location (which is more likely to be the area east of
trench 11)

DOE/RL-2004-60 DRAFT B
Figure E-16. Initial CSM for the

218-E-9 Landfill.

21 8-E-9
Bin 2 Industrial Landfil
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- High internal void volume
- High potential for subsidence
- Disposal of failed/obsolete

equipment
- High dose rates
- Waste typically contained in large

wooden or concrete boxes
e Used for above ground storage of

waste
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-E-10, 200 East Industrial
Waste No. 10, Equipment Burial
Ground #10

Industrial

200-SW-2, TSD Unit

1955 to 2000

22.9 ha (56.6 acres) - irregular
shape

Northwest of B Plant and directly
west of the 218-E-5A Landfill

Wastes disposed to the site include
cover blocks, tube bundles, jumper
vessels, pumps, columns, and
filters. In June 1960, a partially
covered burial box of PUREX
tube bundles caused an airborne
contamination spread (UPR-200-E-
23). In 1980, Trenches I through 5
were backfilled and stabilized. The
section was vegetated with grasses.
Surface stabilization also was
completed for the eastern 10 ha
(25 acres) in 1980.

Landfill consists of 13 trenches
running north-south and one trench
running east-west. Trenches range
from 264 m to 433 m (865 ft to
1,420 ft) long by 4.6 m to 5 m
(15 ft to 16 ft) wide at the bottom.

26,900 m 3 (35,200 yd3) of
equipment/industrial wastes. The
site contains LLW, MLLW, and
unsegregated waste. The site
contains 4.94 kg Pu, 801 kg U.
4,700,00 Ci Beta-Gamma at burial.
Contaminants include asbestos,
lead, and di-n-octyl phthalate.

100 Area, B-Plant (221-B/224-B),
Offsite, PUREX (202-A)

WIDS; HW-60807; H-2-58025;
DOE/RL-2000-70; H-2-92004;
DOE/RL-88-21 Release 22 Low
Level Burial Grounds Rev. II
12/23/98 SWITS

r

Aerial Photo

Relative Volume of Waste by Generator
218 E-10

218-EI 0 Site Map
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Characterization Summary

218-E-10

Historical documentation review
o See Section 5 for a summary of the

review process

RCRA
0

groundwater monitoring
LLWMA 1- monitoring wells have been
sampled since 1988 for contaminant
indicator parameters, groundwater quality
parameters, drinking water parameters, and
site specific parameters as required by WAC
173-303-400(3).

o See section 3 for results

DOE/RL-2004-60 DRAFT B
Figure E-17. Initial CSM for the

218-E-10 Landfill.

218-E-10
Bin 1 TSD Unit Landfill
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A Under LLBG Dangerous Waste
Permit Application - Part A

* Potential for small volume, sorbed,
containerized liquids

* Potential for subsidence
. High dose rates
* Northern portion believed unused;

will be verified by field walk downs
and/or geophysics
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

Landfill Summary
Information

21 8-E- I2A Site Map
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218-E-12A, 200 East Dry Waste
No. 12A

Dry Waste

200-SW-2, past practice

1953 to 1967

12.1 ha (30.0 acres) - nearly
rectangular

Northwest of the C Tank Farm and
south of 218-E-12B Landfill

The site received cardboard boxes
and plastic bags of radioactive
waste. Trenches 4 through
I1, 15, 16, and 26 through 28
contain acid-soaked material. The
specific contents of Trench 28
are not listed. A waste inventory
logbook documents burials of
tank farm dip tubes, an impact
wrench, contaminated cable,
jumpers, animal carcasses from
108-F, and an off-site shipment of
depleted uranium. The trenches
were backfilled, and stabilization
occurred in 1979 and 1980.
Biobarriers installed at the site
included polyethylene liners
and ureabor (herbicide) to kill
vegetation. The site was stabilized
again in 1994 with 46 cm to 61 cm
(19.8 in. to 24 in.) of clean fill.

28 burial trenches

15,300 m3 (20,000 yd3) of
dry waste. The site contains
unsegregated waste only. The site
contains 8.9 kg Pu, 995 kg U. 890
Ci Beta-Gamma at burial.

200 East Area

WIDS; HW-60807: H-2-32560;
21 8-E- 12A Logbook; PNL-6456;
SWITS

0

DOE/RL-2004-60 DRAFT B
Figure E-18. Initial CSM for the

218-E-12A Landfill.

21 8-E-1 2A
Bin 4 Dry Waste Landfill

0

G D

-GROUNDWATER

GROUND SURFACE a

100

0

10.

.Zoo

250

* Waste primarily packaged in
fiberboard cartons/boxes/drums

* Medium dose rate (up to 2,000 mR/
hr)

* Low potential for subsidence
* Primarily beta-gamma contaminated

waste
* Contains several trenches that

contain acid soaked material
most likely from decontamination
activities at the PUREX facility

V J

E-20
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Characterization Summary
21 8-E- 12A

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o In all of the dry waste trenches,

concentrations of metallic waste were
identified. Because of the depth of burial of
the debris in trenches and the marginally
favorable soil conditions, it is assumed that
there is more debris in the trenches than was
detected in the data.

o All of the acid trenches are documented as
being in the eastern half of the landfill
where the soil conditions are least favorable
to GPR.

o See Section 3 for results



Landfill Summary
Info rmatio n

WiDS Code &
Aliases
Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

218-E-12B, 200 East Dry Waste
No. 12B

Dry Waste

200-SW-2, TSD Unit

1967 to present

73.6 ha (182 acres) - irregular
shape

Location North of the C Tank Farm and
south of 12th St

General The southern portion of the site
Description (Trenches I through 17) were

interim stabilized in 1981 with
clean fill. In January 2000, two
contaminated tumbleweeds were
removed from the site.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(in-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume
References

The landfill has the design
capacity for 138 trenches running
north to south. 38 trenches are
filled, 2 were partially filled, and
one was excavated and never
used. The remaining trenches
were never excavated.

65,600 m3 (85,800 yd3)
industrial wastes. The site
contains unsegregated, low-level,
and transuranic wastes. In-scope
wastes contains 1.39 kg Pu, 7.64
kg U. 183,000 Ci Beta-Gamma
at burial. These inventories do
not include Trench 94, containing
U.S. Navy submarine reactor
compartments, nor post-1970
TRU, which are out of scope of
this project.

200 East Area, B-Plant, Offsite,
PUREX, Tank Fanns

WIDS; WHC-EP-0912; H-2-
33276 Sheet 1; DOE/RL-88-
20, Rev. 1, Low Level Burial
Grounds Rev. 10, 7/25/97

21 8-E-1 2B Site Map
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Figure E-19. Initial CSM for the

218-E-12B Landfill.
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Characterization Summary

21 8-E-12B

as Historical documentation review
o See Section 5 for a summary of the

review process

RCRA
0

groundwater monitoring
LLWMA 2- monitoring wells have been
sampled since 1988 for contaminant
indicator parameters, groundwater quality
parameters, drinking water parameters, and
site specific parameters as required by
WAC 173-303-400(3).

o See section 3 for results

I GROUNDWATER

- Under LLBG Dangerous Waste
Permit Application - Part A

* Contains retrievably stored TRU
waste (M-91 Project)

- Potential for small volume, sorbed,
containerized liquids

- Potential for subsidence
- High dose rates
- Small portion of landfill affected by

past seepage from B-Ditch
- Decommissioned naval reactor

compartments in trench 94 are out
of scope

- Western portion believed unused;
will be verified by field walk downs
and/or geophysics
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Landfill Summary
Info rmatio f

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

21 8-W- 1, 200-W Area Dry Waste
No. 001, Solid Waste Burial
Ground #1

Dry Waste

200-SW-2, past practice

1944 to 1952

3.32 ha (8.19 acres) - rectangle

Northwest of the 234-5Z Building;
east of Dayton Ave, between the
218-W-2 and 218-W-1 Landfills

"V" trenches typically were used
to dispose of small contaminated
articles such as paper, filters, and
small pieces of equipment. The
flat-bottom trenches contain large
pieces of contaminated equipment
and wooden, metal, and concrete
burial boxes. The trenches have
been backfilled, and the site was
stabilized in 1983. A surface
radiological survey is performed
annually.

The site contains 15 trenches that
run east to west. Twelve trenches
are "V" shaped 2.4 m (8 ft) deep
and 5 m (16 I) wide at ground level.
The other three trenches are flat-
bottomed at 2.7 m (9 ft) deep and
7.3 m (24 ft) wide at the surface.

7,164 m3 (9,370 yd3) dry waste.
The site contains unsegregated
waste only. The site contains 94 kg
Pu, 700 kg U. 200 Ci Beta-Gamma
at burial.

200 West Area

WIDS; H-2-75149; SWITS;
DDTS-GENERATED-5634;
DDTS-GENERATED-5635;
DDTS-GENERATED-5636;
DDTS-GENERATED-5637; DDTS-
GENERATED-5640; HAN-95462

Jr
218-W-1 Site Map
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Characterization Summary

Historical documentation review
o See Section 5 for a summary of the

review process

Surface geophysical surveys
o Geophysical data for 218 W I indicates

pockets of debris in each of the identified
trenches. Discrete concentrations of metal
lic waste were identified in most of the
trenches.

o Three East-West-oriented trenches were
identified that are not shown on Hanford
Site Drawing H-2-75149. They are north of
the northernmost trench shown on the
drawing (Trench 9) and south of the
218-W-Il Landfill.

o See Section 3 for results

DOE/RL-2004-60 DRAFT B
Figure E-20. Initial CSM for the

218-W-1 Landfill.
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* One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

* Low potential for subsidence
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

218-W-IA, 200-W Area
Industrial Waste Burial
Ground #1, Equipment Burial
Ground #1
Industrial
200-SW-2, past practice

1945 to 1961

4.86 ha (12.0 acres) - irregular
shape

Location Northwest of 221-T, between two
railroad spurs

General The site is the first landfill in the
Description 200 West Area to receive large,

contaminated equipment. Most
of the equipment was disposed
in wooden boxes that eventually
rotted and settled, creating
sinkholes. The sinkholes were
filled in 1975 with 1.8 m (6-ft)
thick concrete cell blocks and
clean fill. Radiological surveys
are performed annually.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

The site contains approximately
ten burial areas. The areas
include typical trenches and
"burial holes." The exact
locations of the holes are not
known.

13,700 mi3 (17,900 yd3)
equipment and industrial wastes.
The site contains unsegregated
waste only. The site contains 2.0
kg Pu, 900 kg U. 48,000 Ci Beta-
Gamma at burial.

200 West Area

WIDS; WHC-EP-0912; RHO-
CD-673: SWITS
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Characterization Summary

218-W-IA

* Historical documentation review
o See Section 5 for a summary of the

review process

* Surface geophysical surveys
o Landfill contains a large number of small,

scattered shallow anomalies that confound
the interpretation of distinct burial trenches
in the GPR data. For this reason,
concentrations of buried debris are inferred
primarily from EMI and magnetic data.

o See Section 3 for results
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DOE/RL-2004-60 DRAFT B
Figure E-2 1. Initial CSM for the

218-W-I A Landfill.
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

oU &
Category

Dates of Waste
Receipt

218-W-2, 200-W Area Dry
Waste No. 002, Dry Waste
Burial Ground No. 2

Dry Waste

200-SW-2, past practice

1953 to 1956

Area & Shape 3.45 ha (8.51 acres) - rectangle

Location Northwest of the 234-5Z
Building between 218-W-4B
and 218-W-l

General Before backfilling, waste
Description was observed to be within

46 cm (18 in.) of the ground
surfaces. Sinkholes were
filled in 1974. The site was
surface stabilized in 1983 with
a minimum of 0.6 m (2 ft)
of clean fill and vegetated. A
surface radiological survey is
performed annually.

Trenches The site is a landfill that
contains 20 trenches running
east to west.

Waste 8,240 m3 (10,778 yd3) dry
Volume, Pu/U waste. The site contains
Inventory, and unsegregated waste only. The
Contaminant site contains 126 kg Pu, 1400
Inventory kg U. 500 Ci Beta-Gamma at
(In-Scope burial.
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

r

200 West Area

218-W-2 Site Map
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DOE/RL-2004-60 DRAFT B
Figure E-22. Initial CSM for the

218-W-2 Landfill.
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Characterization Summary

218-W-2

* Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o All 20 of the trenches in 218-W-2 were

clearly evident in the geophysical data. The
geophysical data indicates that pockets/
zones of debris are located and mapped in
each of the identified trenches.

o See Section 3 for results

References WIDS; H-2-2503; BHI-00175;
SWITS

6o
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- One of four landfills believed to
contain ~ 90% of the pre-1 970 alpha
contaminated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

- Low potential for subsidence
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste by Volume

References

218-W-2A, Industrial Waste No. 02A,
Equipment Burial Ground #2

Industrial

200-SW-2, past practice

1954 to 1985

16.5 ha (40.7 acres) - irregular shape

West of the 221-T Building, north of
23rd St, and directly east of the 218-
W-3 Landfill

Solid wastes disposed to the site
includes tanks, concrete blocks,
facility wastes, process equipment,
contaminated soil scraped from
the 216-T-4-1 Pond (Trench 27),
REDOX centrifuges, jumpers,
pumps, filters, and miscellaneous cell
equipment and wastes. Trench 21
contains a plutonium glovebox.
In January 1959, a contamination
spread occurred when a burial
box containing REDOX jumpers
collapsed during backfill operations
(UPR-200-W-53). The site was
backfilled and surface stabilized in
1980. However, the site remained
active until 1985 because of two
unused trenches and the cell block
burial sites. An undocumented burial
box was discovered in June 1983
while extending an active trench. The
site was re-stabilized with clean fill
and gravel in 2001.

The site is an industrial burial area
with 19 trenches; 17 run east to west
and 2 run north to south.

25, 100 m3 (32,800 yd3) equipment
and industrial wastes. This site
contains unsegregated and low-level
wastes. The site contains 6.38 kg
Pu, 2,690 kg U. 247,000 Ci Beta-
Gamma at burial.

200 Area facilities including T-Pond
soil, REDOX, B Plant, and 234-5Z

WIDS; H-2-32095; SWITS; 218-W-
2A Logbook ARH-2757; ARH-2015
Part 4; D&D-28379. Rev. I

Landfill Summary
Information

Aerial Photo

218-W-2A Site Map
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Characterization Summary

218-W-2A

R Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Data indicates that there are burial trenches

at most of the locations shown for trenches
on Hanford Site Drawing H-2-32095. Most
of the debris or objects in the trenches have
a ferrous metal content; some have a
significant ferrous content.

o See Section 3 for results
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DOE/RL-2004-60 DRAFT B
Figure E-23. Initial CSM for the

218-W-2A Landfill.
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* High internal void volume
* High potential for subsidence
* Disposal of failed/obsolete

equipment
* High dose rates
e Waste typically contained in large

wooden or concrete boxes
* 216-T-4A used to occupy the

northern portion of landfill
contained 216-T-4A ditch; ditch
use discontinued to expand landfill;
216-T-4A ditch will be investigated
by 200-MG-2 OU
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Landfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-W-3, Dry Waste No. 003

Dry Waste

200-SW-2, past practice

1957 to 1961

3.97 ha (9.81 acres) - irregular
shape

West of the 221-T Building and
directly west of the 218-W-2A
Landfill

The site received miscellaneous
unsegregated wastes including
drums of depleted uranium, a
1951 pickup truck, and other
miscellaneous items, mainly
in cardboard boxes. The site
is backfilled and was surface
stabilized in 1983. A surface
radiological survey is performed
annually.

Although drawings (H-2-32095,
Sheet 1, Rev. 11) indicate that
the site consists of 20 east-west
trenches that range from 122 m to
145 m (400 fit to 475 ft) long with
unknown widths, geophysical data
collected in 2006 (D&D-30708)
and unpublished 1960s logbook
evidence show both east-west
and north-south trenches that are
different in location and differently
numbered.

12,400 m3 (16,220 yd3) mostly
dry wastes buried with some
equipment. This site contains
unsegregated wastes only. The site
contains 68 kg Pu, 70,000 kg U.
900 Ci Beta-Gamma at burial.

PFP

WIDS; H-2-32095; D&D-30708;
SWITS: 218-W-3 Logbook

218-W-3 Site Map
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Figure E-24. Initial CSM for the

218-W-3 Landfill.
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Characterization Summary

218-W-3

a Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Geophysical data for-218-W-3 indicates that

there are approximately 14 East-West
oriented trenches containing varying
amounts of metallic debris. Other than the
two southernmost trenches, the interpreted
trench locations do not correlate with the
locations shown in drawings.

o See Section 3 for results
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A One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

a Waste primarily packaged in
fiberboard cartons/boxes/drums

A Low potential for subsidence
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Landfill Summary
Information

WIDS Code &
Aliases

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/l InventorN,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

218-W-3A

200-SW-2, TSD Unit

1970 to 1998

21.9 ha (54.2 acres) - irregular shape

West of the 221-T Building and north of
218-W-3 Landfill

The site was designed to contain 61
trenches running in an east to west
direction. Four trenches have not been
dug, and the 57 that have been constructed
range from 127 m to 284 m (417 ft to
930 fR) in length.
97,500 m3 (127,500 yd3) dry waste and
some equipment. The site contains TRU,
TRUM, LLW, MLLW, and unsegregated
wastes. The site contains 0.55 kg Pu,
634 kg U. 1,330,000 Ci Beta-Gamma
at burial. Chemicals in wastes disposed
to the in-scope trenches or portions of
trenches (LLW, MLLW, and unsegregated
wastes) include: 1,2,4-trimethylbenzene;
acetic acid, butyl ester; acetonitrile; aliquat
336; anase; asbestos; barium; batteries;
beryllium; cadmium; carbon tetrachloride;
carcinogens; caustic charcoal; chromium;
coal tar; copper; cortisporin; cyclohexane;
cyclohexanone; dibutyl phosphate;
dibutyl-n,n-diethylcarbomyl phosphate;
dioxane (1,4-diethylene dioxide);
ethanol; ethanolamine: ethylene glycol;
glycerin; isopropyl alcohol; kerosene;
lead; lithium fluoride; mercury; methanol:
naphthalene; napthylamine trtium;
n-hexane; n-hexanol; nitnc acid; normal
paraffins; oil; organic; phosphoric acid;
polyurethane; pseudocumene; silver;
silver nitrate; slaked lime; sodium; sodium
hydroxide; solvents; tetrahydrofuran;
toluene; tributyl phosphate;
trichloroethylene: trichlorofluornmethane;
trioctylphosphine oxide; uranium fluoride;
xylene (mixed isomers); zinc; zirconium

100 Area, 200 West Area, 300 Area, PFP,
Tank Farms

WIDS; H-2-34880 Sheet 1; H-2-34880
Sheet 2; DOE/R L-88-21 Release 22 Low
Level Burial Grounds Rev. I1 12/23/98;
WHC-EP-0912: RHO-CD-673

218-W-3A Site Map
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Characterization Summary
* Historical documentation review
o See Section 5 for a summary of the review process

+ Passive soil vapor surveys
o Specific sampling locations were chosen based on detailed reviews of

engineering drawings, historical documents, and waste burial record
information located in the SWITS database.

o Samples were analyzed for the presence of 28 organic compounds identified
to be contaminants of potential concern.

o Two sample locations had CC4 levels greater than 100 nanograms: trench
3-S had a reading of 149 nanograms; at another location, trench 9-S had a
CC14 level of 1,185.

o See Section 3 for results
o Passive soil vapor sampling was also conducted by 200-PW-1 in 218-W-3 A.

* Vent riser vapor samples
o Performed on retrievably stored TRU waste trench segments; although this

waste is not in the scope of this investigation, these results are included in this
RI/ES work plan for completeness.

o See Section 3 for results
o Vent riser sampling in non-RSW trenches was also conducted by 200-PW-l in

218-W-3A.
- RCRA groundwater monitoring
o LLWMA 3- monitoring wells have been sampled since 1988 for contaminant

indicator parameters, groundwater quality parameters, drinking water
parameters, and site specific parameters as required by WAC 173-303-400(3).

o See section 3 for results

DOE/RL-2004-60 DRAFT B
Figure E-25. Initial CSM for the

218-W-3A Landfill.
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Landfill Summary
Informatio n

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (in-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste by Volume

References

218-W-3AE, Industrial Waste No. 3AE,
Dry Waste No. 3AE

Industrial

200-SW-2, TSD Unit

1981 to 2004

22.9 ha (56.6 acres) - irregular shape

East and adjacent to the 218-W-3A
Landfill in the 200 West Area

The location of this site also included
a portion of the 216-T-4B Pond. The
site received miscellaneous wastes
including rags, paper, rubber gloves,
disposable supplies, broken tools,
laboratory wastes and industrial waste
such as failed equipment, tanks,
pumps, ovens, agitators, heaters, hoods,
jumpers, decommissioned change
trailers, etc. Trenches 5 and 8 contain
post- 1987 mixed waste.

It originally was designed to contain 24
trenches. However, it was re-designed
to contain only 12 trenches at deeper
depths. Only eight of the trenches
were excavated; three of these are only
partially filled.

34,300 m3 (44,900 yd3) of
miscellaneous wastes. The site
contains TRU, LLW, and MLLW. The
TRU at this site will be removed and
processed; it is not part of the TPA
M-91 scope. The site contains 0.12
kg Pu, 439 kg U. 223,000 Ci Beta-
Gamma at burial. Chemicals in wastes
disposed to this site include aluminum
nitrate; 2,4-dinotrotoluene; ammonium
chloride; asbestos; beryllium; his
(2-ethylhexyl) phthalate; chromium;
copper; dibutyl phosphate; ferric
nitrate; ferrous ammonium sulfate;
hydrobromic acid; lead; mercury; nickel
hydroxide; nitrate; oil; polychlorinated
biphenyls; potassium nitrate;
silver; sodium hydroxide; sodium
nitrate; sodium nitrite; sulfuric acid;
tetrachloroethylene; trichloroethene;
trichlorofluoromethane; zirconium.

100 Area, I100 Area (1171
Transportation & Maintenance
Building), 300 Area, Ofsite

WIDS; H-2-75351; DOE/RL-88-21
Release 22 Low Level Burial Grounds
Rev. II 12/23/98; WHC-EP-0912

218-W-3AE Site Map
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Figure E-26. Initial CSM for the

218-W-3AE Landfill.
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Characterization Summary

documentation review
o See Section 5 for a summary of the

review process
Passive soil vapor surveys

o Specific sampling locations were chosen
based on detailed reviews of engineering
drawings, historical documents, and waste
burial record information located in the
SWITS database.

o Samples were analyzed for the presence
of 28 organic compounds identified to be
contaminants of potential concern.

o See Section 3 for results
- RCRA groundwater monitoring

o LLWMA 3- monitoring wells have been
sampled since 1988 for contaminant indicator
parameters, groundwater quality parameters,
drinking water parameters, and site specific
parameters as required by
WAC 173-303-400(3).

o See section 3 for results
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* Under LLBG Dangerous Waste
Permit Application - Part A

* Potential for small volume, sorbed,
containerized liquids

* Potential for subsidence
* High dose rates
* Old 216-T-4B pond/ditch contained

within landfill boundary; being
investigated by 200-CW- I OU

* No trenches under M-91 Project
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Landfill Summary
Informatio n

WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
More than 5% of
Waste by Volume

References

218-W-4A, Dry Waste No. 04A

Dry Waste

200-SW-2, past practice

1960 to 1968

7.29 ha (18.0 acres) - irregular shape

Southeast of the intersection of 23rd St
and Dayton Ave

The vertical pipe units were installed
near the east end of Trench 16. Each
consists of two 55-gal drums welded
together with the ends removed except
the bottom of the lower drums; they
were placed 4.6 m (15 it) bgs. After
each drop containing waste, dirt was
shoveled into the well to shield the
gamma radiation. Two vertical pipe
units as deep as 15 m (48 ft) may be
located near the cast end of Trench
18. No information has been found on
their contents. Drawing H-2-32487
shows details of many individual
burials. Unplanned releases to this site
(Table B-2) include a fire in the landfill
(UPR-200-W-16), spotty contamination
release (UPR-200-W-26), a burial
box collapse (UPR-200-W-53), and
a release of previously buried waste
(UPR-200-W-72). The site was
stabilized in 1983.

The site contains 21 trenches oriented
east to west and six to eight vertical
pipe units or drywells. In addition
there is a special burial trench at the
east end of Trench II containing a
REDOX column. All trenches are
9 m (30 if) wide, with 12.2 in (40 ft)
between trench centerlines. They range
in length from 153 in to 305 m (500 ft
to 1000 ift).

16,700 m3 (21,800 yd3) dry wastes
and some equipment. This site contains
unsegregated wastes only. The site
contains 35.4 kg Pu, 394,000 kg U
3,820 Ci Beta-Gamma at burial.

200 West Area, PFP, REDOX

WIDS; H-2-33564; DOE/RL-88-21:
H-2-32487; 218-W-4A Logbook:
S WITS

218-W-4A Site Map
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Figure E-27. Initial CSM for the

218-W-4A Landfill.
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Aerial Photo Characterization Summary

218-W-4A

- Historical documentation review
o See Section 5 for a summary of the

review process

* Surface geophysical surveys
o Five trenches were identified in the southern

part of 21 8-W-4A during the geophysical
investigation of 218-W-1 1 in June 2006.

o See Section 3 for results

751 GROUNDWATER Not to 1250

* One of four landfills believed to
contain - 90% of the pre-1970 alpha
contaminated LLW

- Waste primarily packaged in
fiberboard cartons/boxes/drums

- Low potential for subsidence
* Believed to contain 8 vertical pipe

unit caissons; 4 are believed empty
and require verification

.2
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Landfill Summary

Information
WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

wash' volume.
Pu/l Inventory,
and Contaminant
Inventory (in-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing More
than 5% of Waste
by Volume

References

218-W-4B, Dry Waste No. 04B

Dry Waste

200-SW-2, TSD Unit

1967 to 1990

4.07 ha (10.1 acres) - rectangle

Northwest of the 234-5Z Building,
directly west of 231 -Z Building

The site contains miscellaneous debris
including rags, paper, cardboard, plastic,
and equipment. Trenches 7 and I I and
the alpha caissons contain TRU waste
planned to be retrieved under M-91. Four
of the 5 alpha caissons were used from
1970 to 1979; the fifth is believed to be
empty. The alpha and MFP caissons are
up to 2.7 m (8.8-ft-) diameter, 3 m (10 1)
high concrete and/or corrugated steel
containers with an access chute diameter
of approximately 90 cm (36-in.-).
The silo-type caisson is a 3 m (10-fl-)
diameter, 9 m (30-ft-) tall container placed
on a concrete foundation with a concrete
shielding top slab; it has a 107 cm (42-
in.-) diameter access chute. All caissons
are equipped with air-filtering systems.
Trenches I through 6 were surface
stabilized and backfilled with clean soil
in 1983. Trench 7 is covered with a 1.2 m
(4 ft) soil mound. The remaining trenches
were backfilled after use and stabilized
with clean gravel in 1995.

The site contains 13 trenches and one row
of 12 caissons (5 alpha, 6 MFP, and I
deeper, silo-type which became plugged
after receipt Of two Waste packages).

10,466 m3 113,690 yd3) of waste as of
September 30, 2005. The site contains
TRU, LLW. and unsegregated wastes.
The site contains 8.98 kg Pu and 21.6 kg
U. 406,000 Ci Beta-Gamma at burial.
Chemicals in wastes disposed to the in-
scope trenches or portions oftrenches
(LLW and unsegregated wastes) include:
beryllium, lead, oil, and zirconium

222-S, 300 Area, PFP, and T-Plant

WIDS: WHC-EP-0912; DOE/RL-88-21
Release 22 Low Level Burial Grounds
Rev. I 1 12/23198; RHO-CD-0673; RHO
Internal Letter 65462-80-035

218-W-4B Site Map
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Figure E-28. Initial CSM for the

218-W-4B Landfill.
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Bin 1 TSD Unit Landfill
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Characterization Summary
218 -W-4B

" Historical documentation review
o See Section 5 for a summary of the review process
"Passive soil vapor surveys
* Specific sampling locations were chosen based on detailed

reviews of engineering drawings, historical documents, and
waste burial record information located in the SWITS data
base.

o Samples were analyzed for the presence of 28 organic com-
pounds identified to be contaminants of potential concern.

o One sample location had CCl4 levels greater than 100 nano-
grams: targeted location, trench 8 had CCI4 levels in excess of
70,000 nanograms.

o See Section 3 for results
* Vent riser vapor samples

o Performed on retrievably stored TRU waste trench segments;
although this waste is not in the scope of this investigation,
these results are included in this RI/FS work plan for
completeness.

o See Section 3 for results
e RCRA groundwater monitoring

o LLWMA 4- monitoring wells have been sampled since 1988
for contaminant indicator parameters, groundwater quality
parameters, drinking water parameters, and site specific
parameters as required by WAC 173-303400(3).

o See section 3 for results
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* Contains retrievably stored TRU
waste (M-91 Project)

a Potential for small volume, sorbed,
containerized liquids

a Potential for subsidence
- High dose rates
* Temporarily flooded in past due to

rapid snow melt
* Contains 1 1 Caissons; 7 are in scope

and 4 under M-91 Project
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste Volume,
Pu/U Inventory,
and Contaminant
Inventory (In-
Scope Low-Level
& Unsegregated
Wastes only)

Source Facilities
Contributing
Mlore than 5%Y of
waste by Nolume

References

'N

218-W-4C, Dry Waste No. 004C

Dry Waste

200-SW-2, TSD Unit

1978 to 2005

22.8 ha (56.2 acres) - irregular shape

Main section located west and
southwest of the 234-5Z Building,
east of Dayton Ave. Annex is located
directly south of the 234-5 Building,
north of 16th St

The site is divided into two parts; the
section containing burial trenches to
the west and an annex, (which never
has been used) to the east. The Z Plant
burning pit, which operated during
the late 1940s and early 1950s, was
reportedly excavated in the 1970s
during the construction of Trench 7.
Some of the TRU-containing trenches
are asphalt lined. Trenches I, 4, 7,
20, 24, and 29 contain retrievably
stored, suspect TRU waste. One drum
of suspect TRU was buried in what
is otherwise a LLW trench in 1981;
records were later examined, and the
drum and trench were redefined as
containing only LLW. Trenches NC, 14,
and 58 contain post-1987 mixed waste.

The landfill is designed to contain up to
65 trenches. Only 14 trenches have been
excavated; 6 of these are only partially
filled, The landfill annex area never has
been used. The trenches run east to west
and range in length from 50 m to 232 n
(162 ft to 760 fit).

15,200 m3 (19,900 yd3) of waste as of
September 30. 2005. The site contains
TRU, TRUM, LLW, and MLLW.
The site contains 0.026 kg Pu, 215
kg U. 1,100,000 Ci Beta-Gamma at
burial. Chemical in wastes disposed
to the in-scope trenches or portions
of trenches (LLW/M LLW) include:
I .2-diaminopropane; I -butene; 2,2,4-
trimthylpentane; 3,4(benz-3,6)pyrcnc;
acetic anhydride; acetophenone; acid;
chromium; coal tar; copper; cumene
hydroperoxide; di-t-butyl-p-crcsol;
indole picrate; isopropyl iodide;
lead; mercury; nn-disalicylidene;
naphthalene; 2-methyl-naphthalenc;
oil; paint thinner; phenol; silver; slaked
lime; sodium; t-butyl hydroperoxide;
uranium fluoride; vinyl chloride
(chloroethylene); zirconium

100 Area, 300 Area, Otfsite. PFP.
REDOX

WIDS; DOE/RL-88-21 Release 22 Low
Level Burial Grounds Rev. I1 12/2398

r

Aerial Photo

Landfill Summary
Information

Relative Volume of Waste by Generator218-W -4C Site Map
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Characterization Summary
* Historical documentation review
o See Section 5 for a summary of the review process
* Passive soil vapor surveys
o Specific sampling locations were chosen based on detailed

reviews of engineering drawings, historical documents, and
waste burial record information located in the SWITS
database.

o Samples were analyzed for the presence of 28 organic
compounds identified to be contaminants of potential concern.

o See Section 3 for results

0

0
0

Vent riser vapor samples
Performed on retrievably stored TRU waste trench segments;
although this waste is not in the scope of this investigation,
these results are included in this RI/FS work plan for
completeness.
See Section 3 for results
Vent riser sampling was also conducted by 200-PW-I in
218-W-4C.

* Soil vapor samples
o See Section 3 for results

0
RCRA groundwater monitoring

LLWMA 4- monitoring wells have been sampled since 1988
for contaminant indicator parameters, groundwater quality
parameters, drinking water parameters, and site specific
parameters as required by WAC 173-303-400(3).

o See section 3 for results

DOE/RL-2004-60 DRAFT B
Figure E-29. Initial CSM for the

218-W-4C Landfill.
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- Under LLBG Dangerous Waste
Permit Application - Part A

* Contains retrievably stored TRIU
waste (M-91 Project)

* Potential for small volume, sorbed,
containerized liquids

. Potential for subsidence
- High dose rates
* Temporarily flooded in past due to

rapid snow melt
- Eastern portion believed unused;

will be verified by field walk downs
and/or geophysics.

* Trench NC contains components
from the Department of the Navy
and is out of scope
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WIDS Code &
Aliases

Landfill Type

OU & Category

Dates of Waste
Receipt

Area & Shape

Location

General
Description

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)

Source
Facilities
Contributing
More than 5%
of Waste by
Volume

References

218-W-5, Dry Waste Burial
Ground, Low-Level Radioactive
Mixed Waste Burial Grounds

Dry Waste

200-SW-2, TSD Unit

1985 to present

38.6 ha (95.3 acres) - irregular
shape

West of Dayton Ave and north of
23rd St

Trenches 22 and 24 contain post-
August 19, 1987 mixed waste.

The Landfill is designed to
contain 18 low-level and four
mixed waste trenches. Currently
there are I I inactive low-level
trenches. In addition, the only
two currently active RCRA
compliant lined mixed waste
trenches within the LLBG
TSD are located at this landfill
(Trenches 31 and 34). The
RCRA-compliant trenches are
out of scope of this project.

71,000 m3 (92,900 yd3) of total
wastes as of September 30, 2005.
This site contains LLW and
MLLW. The site contains 0.17 kg
Pu, 6,915 kg U. 31,400 Ci Beta-
Gamma at burial. Chemicals in
wastes disposed to the in-scope
trenches (i.e., all trenches except
31 and 34) include lead, oil, and
slaked lime.

100 Area, 300 Area, Offsite, PFP,
Tank Farms

WIDS; DOE/RL-88-21 Release
22 Low Level Burial Grounds
Rev. I1 12/23/98

Jr

Aerial Photo

Relative Volume of Waste by Generator

PU REX

Landfill Summary
Information

218-W-5 Site Map
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Figure E-30. Initial CSM for the

218-W-5 Landfill.
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218-W-5 Characterization Summary

- Historical documentation review
o See Section 5 for a summary of the

review process
- Passive soil vapor surveys
0 Specific sampling locations were chosen

based on detailed reviews of engineering drawings,
historical documents, and waste burial record infor-
mation located in the SWITS database.

o Samples were analyzed for the presence
of 28 organic compounds identified to be
contaminants of potential concern.

o See Section 3 for results
- RCRA groundwater monitoring
o LLWMA 3- monitoring wells have been sampled

since 1988 for contaminant indicator parameters,
groundwater quality parameters, drinking water pa-
rameters, and site specific parameters as required by
WAC 173-303-400(3).

o See section 3 for results

751 GROUNDWATER NotI.ce 1250

* Under LLBG Dangerous Waste
Permit Application - Part A

* Potential for small volume, sorbed,
containerized liquids

- Potential for subsidence
- High dose rates
- Contains two RCRA compliant

trenches (31 & 34); out of scope
- No trenches under M-91 Project
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-NLandfill Summary
Information

WIDS Code &
Aliases

Landfill Type

OU &
Category

Dates of Waste
Receipt

218-W- 11, Regulated Storage
Site

Industrial
200-SW-2, past practice

1960

Area & Shape 1.43 ha (3.53 acres) - rectangle

Location Northwest of the 234-5Z
Building and north of 218-W-1

General Before stabilization in 1983,
Description a portion of the landfill was

used for above-ground storage
of contaminated equipment.
The waste is low-level
contaminated equipment. A
surface radiological survey is
performed annually.

Trenches

Waste
Volume, Pu/U
Inventory, and
Contaminant
Inventory
(In-Scope
Low-Level &
Unsegregated
Wastes only)
Source
Facilities
Contributing
More than 5%
of Waste by
Volume
References

Two burial trenches 77 m
(258 ft) and 46 m (150 fl) long.
Sources conflict as to whether
the southernmost of the two
trenches ever was excavated
and filled. Geophysics data
collected in 2006 (D&D-30708)
suggest that the trench does not
exist.

1,160 m3 (1,520 yd3)
miscellaneous solid debris.
The site contains unsegregated
wastes only. No plutonium,
uranium, or beta-gamma
inventories are reported for this
site.

Tank Farms - Uranium
Recovery Process and Sr/Cs
Recovery Operations

WIDS; H-2-94250; BHI-00175;
SWITS

r Geophysical Anomalies218-W- 11 Site Map
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Figure E-3 1. Initial CSM for the

218-W-Il Landfill.
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Aerial Photo Characterization Summary

218-W-11

- Historical documentation review
o See Section 5 for a summary of the

review process

- Surface geophysical surveys
o Geophysical data indicates that the

investigation area contains two
concentrations of buried debris or objects.
One trench and one "pit" make up the
218-W- II Landfill. The trench location
correlates very well with the trench
documented in Hanford Site Drawing
H-2-31268.

o See Section 3 for results
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Caisson Summary
Information

Vertical Pipe Units in 218-W-4A
The 218-W-4A landfill contains 21 miscella-
neous dry waste trenches oriented east to west
and six or eight vertical pipe unit style cais-
sons. A grouping of six vertical pipe units were
installed near the east end of Trench 16 and
reportedly consist of five 55-gal drums welded
together with the lids and bottoms removed
and were installed 4.6 m (15 ft) below ground
surface. Two deeper vertical pipe caissons may
be located between the eastern end of Trenches
17, 18, and 19 and burried to depths of 16 m
(48 ft).

Caissons in 218-W-4B
The caissons contained within the 218-W-4B
landfill were used for disposal of alpha and
MFP containing waste.
Caissons I through 5 (also called alpha cais-
sons) were planned for TRU waste and are
considered out of scope for 200-SW-2. From
1970 to 1988, retrievably stored TRU waste
was placed in four of the five caissons, caisson
Alpha #5 has never been used. The five alpha
caissons are approximately 2.7 to 3 m (8.75
to 10 fl) in diameter, 3 m (10 ft) high concrete
and steel covered vaults with steel lifting lugs
and a 09 m (3 ft) diameter access chute. The
alpha caissons weigh approximately 11,800 kg
(26,000 lb).
Six general (also called dry waste or MFP)
caissons containing LLW were filled from 1968
to 1979. Dry waste or MFP-type caissons are
2.4 m (8 ft) in diameter and 3.1 m (10 fl) high.
According to WIDS, two of these caissons were
constructed the same way as the alpha caissons,
except with corrugated metal instead of steel
and concrete fer the upright cylinder. The last
shipment of caisson waste in 218-W-4B was
deposited into MFP Caisson #6 in 1990.
There is one caisson noted in the literature as a
United Nuclear Industries (UNI) below grade
silo-type caisson used for high-activity
N Reactor waste. The UNI silo-type caisson is
3 m (10 ft) in diameter and 9 m (30 ft) tall with
corrugated pipe containers placed on a concrete
foundation with a top concrete shielding slab.
It has a 1.1 m (3.5 ft) diameter access chute.
Waste is placed beneath a concrete slab 4.6 in
( I5 ft) below grade. The chuie of this caisson
was plugged shortly after it began receiving
waste and was taken out of service after
plugging.
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218-W-4A Site Map
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Figure E-32. Initial CSM for the

21 8-W-4A & 218-W-4B Caissons.
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- Located in 218-W-4A and 218-W-
4B landfills

- Vertical pipe units located in 218-
W4A

- Caissons located in 218-W-4B
- High dose rate
- Typically remote handled waste
- Small containers (1-5 gallons cans)
- High beta-gamma radiation
- Potential for small volumes of

sorbed organics (lab packs)
- 4 of 19 caissons in M-91 Project

scope (not 200-SW-2 scope)
- 4 Caissons are possibly unused
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